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PREFACE. 




X'HE Authors of Ori^nal Papers and Communicatioiu 
in the present Volume are, G. Cumberland, Esq.; X.; 
Mr. John Tatum, Jun.; Mr. John Webster; Mr. W. 
Skrimshire, Jun.; G. C.; John Bostock, M. D.; Mr. J. 
Hume; R. B.; Mr.Knox; T. Thomson, M.D. F. R.S. E.; 
Dr. Halliday; Sir H. C. Engleheld, Bart. M. P. F. R. 
David Brewster, M. A.; A.; A Constant Reader. 

Of Foreign Works, Dr. Carradori; OT. Montgolfier; 
M. Bouillon Lagrange; M. Ch. Hersurt; Professor Prouct; 
M. De Lalande; Samuel Mitchell. 

■ And of British Memoirs abridged or extracted. Mr. John 
Gough; Mr. William Watson; Dr. J. A. Hamilton, I)ean 
of Cloytie; Rev. James Little: Thomas Andrew Knight, 
Esq. F. R. S.: Matthew Flinders. Esq.; Mr. W. Hardy; 
Mr. Andrew Flint; James Smithson, Esq. F. R.S.; G. 
Mitchell, M. B.; Patrick Neill, A. M.: Mr. Peter Her* 
bert; Mr. John Antis; J. C. Curwen, Esq. M. P.; John 
Pond, Esq.; Sir John Sinclair, Bart. M. P.; Dr. Williaol 
Roxburgh; Mr. H. S<einhatier; Rev. Peter Roberts, 
A. M.; Dr. Cogait; Rev. William Richardson; Mr. 
George Gilpin; Mr. S. Grandi; Mr. Neill Snodgrass; 
Thoma.s ligan, M. D. F. K. S.; W'illiam Alexander, M. D.; 
John Aldersnn, M. D.; Rev. Gilbert Ausein, M. R 1. A.; 
Mr. Edward Martin. 

Of the Engravings the Subjects are, l.A Diagram by 
Mr. John Gough, to illustrate the Doctrine of mixed Gases; 
2. A very simple Scale for Drawing the Vanishing Lines in 
Perspective, bvG. Cumberland, Esq.; .S. Figures by Dr. 
liersclicll exhibiting the singular Outline of the Di|k of 
Saturn; 4. Three Figures exhibiting the Acoustic Ex]}eri- 
lueiit of the Invisible Girl: 7 *. An expanding Band Wheel 
for driving Machiuerv, bv Mr. Flint; 6. A new Door Latch, 
bv Mr. Antis: 7. An improxed Book (’ase Bolt, by Mr. 
Peter Herbert: 8 Mr. Hardy’s Compensation Balance for 
a 'rime Keeper: 1>. A Calorimeter i’or measuring the rela¬ 
tive ElVccfs of Fuel, by M. Montgolfier; 10. Apparatus 
used in the Maniifactory of forged Iron Vessels: 11. An 
Aslronomical Circle, bv Mr. Tronghton : 12. A Drag for 
raising the Bodies of drowning Perstins. byDr. Cogan: 13. 
Sir H. C. Eiigleficld’s Method of adjusting the Transit la- 
struinent: 14. A new Astrometer, by David Brewster, A. M.; 
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ARTICLE 1. 


XktctlptM of o veiy Ampk mid omJU Scale, for diAding ihf 
ykfne/uTig lAme in PertpccHfc, Ina Letterfivye G«Cvii» 

Eeq. 

To Mr« NICHOLSON. 

SISi 

VARIETY of occupations and $peculatio|u hm of late letrodocuoa* 
^reod oa te neglect tome former engagements, to u^e my poof 
tedetvoori in promoting t!te laudable ends of ^our truly lotts 
fasting publication* 

But i^at I may not be tUongbt to have entirely forgot them, , 

t send you Use following trifie, which, however simple the idea, 
will, J am sure, be the more valued by you on that very ao» 
account, it 1 have jusUy estimated the noble simplicity of your 
miad. 

figyiag been in die habit of drawing ior my amusement all Tht VihitUe 
vy life, and foding the value of that acquirement, it has been 
By practice to recommend to others as much of that acquisi- 
ti^ as can vrith very litUe trouble be attained; I mean the 
IMSttifig ipfo persp^ive common objects; such as simple 
IfBdmapes, machines, buildings, and the interior oraparbnefits, 
BiSittfoetones, 8cc« And wbm I have bad an opportunity tS" 

\oi. XVL-Jak, 18»7.—Np.*i#. B 
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s6Trtrs%iiWiil«. • 

iMEttficfn^, 4iAUieiC«ver dtewiiigtli^ 
tt^iii^M|Hl<caW{ Books. ^L-iiil4 
_ ite tfoay Aoy UW-tMNj^ 

madeO^tb; AirondDafsecASdortikiiir'OT this Al^eKtii^ 
cdnv%d3 any mtod.'bapaUe of fefiec^, that, to aceotojiluh ^ 
general ends that even most painter*fiave in view with leipedt 
to ^art^Jtu mly oeCNMVf tok^iDw tlw. 
Hewbocanput4r/Xi*DHrAe>7ai)iAi/tA>e. ’Portitille men^Sive 
horiionuii^ bevel Imes'IB gj] conilructions that are mteadea foruao dr 
^^ ijM^.^Atatko. vhe shall oniy vsnnt aatnach kiew le^ ef dmurt 
'‘QS^c. J^ilwSlenableus to put these bto perspeeti^ andtoaisUtts 
Jtoail^ at Bnf, brfbr^ by practice, we have ittained a corrdet eye i 
\ fti^ractice, d^ pnetiee. Will lOOa do-jA^hdlest, even by. 
barely drawing fte ifflerior Of a large apartment or gallery, 
^ ^ilh the objects coitHnuidly b^bre a* in eernmoft use. 

To bve time, however/bid to hnpihjt the tew lesson* ne- 
h awhini- r i nff‘ eowaryio be ^teti on tbe'ttnid of k tetfroer, I have, tome tiste^ 

'back, made osa of the feltawtng swple centiivancei whkd) I 
sow send to you/ id die mbit 1&e!y menrHif airiV<Midiy-pMi> 
moting tlus necesaary pFelimuiary- itody; wbeirthe first gene* 
Ittsaniledpa* tiSpsiac^Iet have bera mstlHed ^-'Take » sheet-of-of 
^''^^S^^'^ahoctavo tise, and role H'with. Ver/blaok Irik, fiom Atedl 
et reoo. 1, plam ))>' Tins tbe horinontalBn^ dtdn 

fix apoint intbe centre, stC{ this we mil call.Uiy,niov«tble 
’point dNjlht r afterwmdt emW 'it/«a m the ptkte, wiA^^ 
iB^ylines as yim ptesb; and fiiQS y^ttcM|rijrih« 
^akid^^tpited Ihit sriB be a sure gdde to an {hexperjsaccd 
'eye, In Bdcn^ tbe perspaclive of all ‘Olgd^ 'jriabr^bt- 
' Tighten^; nefa'« sM^, thdldis^, diiirc)tos,'A^n«Mhfs» 
Itc: by miadyidachig itUBte tbeletfyou meaa to dr&iif^^theta 
"’•ni^aatiire/adutoaee fikem^t^tiaot^ 

- WrkligiCopei^'wben ydfi^aimiiiexperf^toM; * ‘ '' 

A correspoa^? Bat, to male dlit initfumeat more cOi^detB, WCdr 

^rglaai {^-Ihe'M^ sms: Xi the W df^* j 
^tfUnei. v^boa^oDvdiichditeb'l»'da4BhetdxHii9fe^iiwh'to 
' It pefpjRKficabrff, we di^bbe/’^isid/ 

.. ’ii4ndirltn|^bto,tetmh(ifjpaibpM^lmHiU'l6it^ey^ 
^ ^ibmk^^Ubad;brirbbfyyodlit.pae)^i^^ 
••oiaeemci^w^'^utotAtiop^'ptttotflllmlikedimed^lil,'' 'ud. 
' i> ^ oB^die like fines, WmSt 





Abif inpretj^ 

-Uw,:!^ VKf. «f J9P to '^»rin 

1»r,'Sritoatiiyi»u^A»|jUt#i.toJ..s^ a^ijUre-your r^ecr, Otiiitr of ^ 
4wt it «lustre difficult to erwa t ^ght «ib»rp gtX*Q«<£. 

•i}M<Ue qoQopper, b^ mUhg iuppre^oDi, than the 

A(p^iqtt.^of.the.(g;»V6r>ii<tW w^^is, tb^ (he 
of,to,^ of tbf prmltt^ band can sever enter that Am 
lioi^ .wh^rea^ is a coa^ one, be polubes the edges uf it dowA 
0i|eiy r^saratkw, mtd duis renders it p smooth cbaiu)|^.At ^ 
last und^bud, an^ impable of retaipisg the pratli^ .Ukf . 

^ toraaaoo I«m id diffiiie on the (uli^t ii, thatl tbiokthe 
kivDwiedgi^lfjtmeybeAenmlly weful, partiaoiadh^ to (hose r* P^dcl>dp' 
wh« prish ^^(^'tbdpubUcation ofbr^kal outlinest «i it 
it notneceisary4astM4auglii tbeptf pfenpaving for those who 
Vandraw linef^tpdeupion.coppei tbepeculiarito ofplents, • 

.or tbevanatpior. - -ilpif. to ti^ deeper Imeiwi^c^tajstjon ''''^; 

c^ipet as ((tfily at ou paper,. 1 will havp the p^ve to oqpi* 

f sicate topcoat pijriiextJeuwinoi&e&t. . 

M;.toretBia.to,oursubj^ v., 

. 'lathis ahuple contriv^ce, v(e map a sheejt .pf pfrpSP: Sheet for per* 
4isito iii)fi, hf which.meaps .the upri^t will all he ib^» 
apd fi)r<3^jhM^.ioldll^!Cta^ firsteven the horlaontaljN^ 
wefulp though I oever ftund it m fl|pu»g my acqurot* 

13 w« ^ ^90 min; Uttle hdpi of simple cqotrmniM 
first acqumm^ (tf plaip l^i^pftbe^Krti 


pcr4 


>y ^filKtosgs^^^lfttheappIkalkm of thia already 

^sie6p^e4,,U,*il!l be po^wj ^ parmb^^IhgUbp^ 

, ^aS..to'dipwingtbocik each -waj j by^vtycb.ra^s* 

sli^g it t^.to P#,w left, y^p .(^^.at pipa^vo 
J>toe,.yai« ppiot .pf^ghtiMi^lw to^cfjgl^ 
h!HfjSB*''’^ 9 f to;l»tbspo j.and,' tpibe prepared aU circQ^. 

S I, Viii well to.ito praided 

^ ^ a bj^b^lNB, and another with a very.lov on^ n^ 

.sui^ Ehijch pfiateni ^necally qipd. aad whichever pr^^H^ 
■l^idyiimKe/liigt,' ^ g^vlag^nuiSy prohiies of,^ eleyadopSr 

j,. Thus you-heyf an «asy.e?q»«dieiit fijrf,first baj-p^ce f&l 

^iv 4 iaompliA 4 l}oyeit| ior m *11 lanom^ or ilmuld ^aaw, comp^w. tiH 

fid 


fh€ fi«tays 0 ^ 
Mr. DilioQ si 
Verted 


/ 


Coaclie vkw 
•( Mr. DaUofi* 
Theory of mis 

OifUOl^ 

4 

0 


M 9itn « 

% to dnftgim stl ftr 

^^rtioa ofWtalj ^>i»liAear ptnpisciive, destitute^ U U- 
tr^j memlbe fiif Rcqu/rea^; but to bk own nod 
^ which hd 

ci^ iaitato iB he seat ^tbe ^^e et tbr 

emvtr^ 

^ re3]>eCtindestM0i ** 

I $m. Sir, ^ 

Toift oblige^ iitttebtt Servteib 

9rUta, Da.*. IBOd. G. CUMBERLAND^ 


Jh Bwy on fhi Thc^ mtsed Oom^ ond tki Am ^ 
Watif m fH 4$mo9pktr0. fyMr»}own G^off. Cm- 
municoiod kf HeiMti. 


F 


OUR cm)ta appear in iho fifth volume of the MeiBoiri of 
the litoiery tad ftUoiophkal Societp of Mtncbetlerf whicb 
contain otuijnew tdeai relating to the coaitthUion of routed 
guei» aadthe ate of water m the ataapbere* The dertgi,' 
o£ thcM ptpea ii etidenUy iatecded to retaove cerUia di^ 
eultiee jrUch auU itrihe everp man of ideDee» who htppeaa 
a pertie M. dn Lta*i Theap of alaapherical Vapour. This 
attupt hw the doable. McomeeadaioD of togenaily and 
novel^ > but theioBding opiaicai of the rystoza,. even ip iU 
prafleat fixm» are Uable to avec^a^ectioni* which 1 w 
gwag to point ouL beingge&emalpiavUed to undertskl^ the 
taiki bj the author hiaalL Up doubts relative to the sub¬ 
ject ariiopardy fsom aalbeeatkaLMtiideratioas^ and in part 
front tbe evidence^f^periMnt .Certain^ pl^ectioiu.of the 
fiat elan disposene to coodude, that an atme^pheto^^^b^ 
ted on Mr. fialtwts p(an,wUl appear upo^esamtnaitnn to 
aapu|aaBt to the prindptw of the* laecbuical phylosophy f. 
and a dheet appealtoesperiflaent has ooreover ci^vinceda^ 
tbat.weketoibhsbed faed cootradirt Ibe etsealkipomts ef too* 

. To ‘b^i rWUb tbe dqeptioo* of tbe forms : t am. 

I rady iMdmit foe auitsnoe af a4biid nix^iV >iu^ f| nm fold 
‘daiciiMatfiige^l.^ in foa^ fi&h vofaune offoa .^aacb^ar, 

* Seeour Joiinah V6L VL p. 
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viA thifi^reiimtion, t^dtt eosoes^ h rtint^iiiMtf 
m^tiy for p*)riM$e W* ihewi^ lucti ^ tfi bs 

incempatible vritb tbe^jifol coane^ ttfapj w > iwawati!^^^'*^ 
being deroonttiWed, the'inutility fondti^^^ 

hypethe^i wU foliojr, >s a neeestary cahs^eaM^—'Togiv* 
ftMnrifieview of Mr. Dalton’* general notfon oftheiifoj^ 
we are to ruppow a nunb^ of.distinct gatei te be confined 
i& a space common to them all; which space may be circum* 
seribed by the cohcaTe wr&ce cfia vessel, or tbeecmpreiting 
poveer sf an Vernal fluid: besides Utis, we mast imagine the 
consthaeat particles of each tndividuel gat to be actuated by 
a mtftQal rej^tsion, white, at the sane time, they remain’peF 
foctly indifferent to the particles whi^compose the ether fluids 
that are confined in the common space; in short, we are to 
co^eire, tiA the particles ofeachgasact upas those of their 
own kind in the manner of elastichodies; bi(t that they obey 
tl'e laws of inelastic bodies, as often as they interfere Mdtb 
cerpusctes'ofa diflerent itenomfoation. AAer ptcmising the 
{finding paiticufars, we may conceive a certain a i 'r ange i u mt l 
<ff the elemeDtary plrts ef a fluid ■niKtare, in whick the ad* 

JaAeinent of the whole shafi be of a descripHon which will 
form, from particles of any one denomination, a homogeneous 
fluid, porsrssing its own sepante'equilfofiuni; cwMoquently, 
each gas will exist as an independant being, and exereise Ihe 
fonctiosisof its dasticity. jest as if all the other fluidt were 
ts^hdrawn from the common space. Thti systeiAtk: afflte* 
ge^nt in an assemblage ef gaseous substances canmt be 
nainft^ed, nnless one f^kniUr methodefdispofing its cote* 
ponent parts be observed -; Wicb comtds in fliat dutrtbsrtion ef. 
the elements sdiich will produceasrfarateoqfiiHbrnm in the 
fluid composed by the' elementary-Corpascles ef esdi denoaii^ 
nation, cntsequcnily,theetpiKIMamintjuestbn'cannottattf 
pike tinles the nm;esiary (LsposiUon xsf the beterogeneotis 
particles be first establish^ ; so That the formem^i^ of (bet 
(hebry Ts entirely depended on the latter.•^Aftor having 
qi^red a distmet tdtt of a fluid ‘Anxf ore, composed of gases 
posseting separate equilibria, we come in the next place.to 
investigate fhe'nedhanical properties of tech a compound $ in 
the prowenfiaa of whicli enquiry, the comparative densities 
ort^'cbnstitQentlluids most ^ fittt determined Iba horiuoo^ 
tel plane, the lUuatioD of whi^ (i given In the coictBtm space. 

B.3 
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JrtmuUiien^f P M T N K V, Plate I, Fij. 2, fepfeint 

Mr. Dahoa^ this apace, m M VN Kthe^Iven p1ahe»^Now bioc^ 

elSei!"*^ every point of £1^ plane Aay be sup^o^ to be at an equal 

diitaoce from Hm eartfa's centre, the dctfuityof eveTyfiomoge* 
neoui gaa supported by it, will be same in all piil^dTit. 
XfCt the €on>tituent fluids ht denominated K and also let C 
deuQte the compound; moreover let the densities of A and B» 
at Fj bep and let P X and X Y be (wo equal evanescefll 
parts of the line F V. Now seeing the preiiure acting updft 
an elutic fluid is as the density of It, the fluxionarie {^remenU 
ofp and f, are as tliese quantities; but the densities of*A and 
B, in the point X, are equal to the sums of p and q united to 
their iocremeals respectively; let these sums be cdted a and 
/$ thcneUlo/asp is to q, by coinposTll<m of jiroportion: in 
like manner we find tbe density of A at Y to be to that of tf at 
the same point as e is to /; i. e. as p is to ^; tbence It foliowi 
that tbe fluxionary incremaiUof the two densities have uni- 
vcrsally thegivin ratio ofp to j; c<Hisequeotly tbe contempo* 
rary fluents, or the denutics themselves have the same given 
ratio * now what has been proved of the two gases A and B may 
be extended to any other number; via, the ratios of tbeit 
deniilies, on the same hoiiE^lal plane will be given. 

71m ratio of A B, See. being found to be constant, we Chn 
proceed to investigate the proportions of tlie quantities of mat* 
tej contained in these fluids. I^el D and d be thi'flenshies 'Of 
A and B, in the plane MKNV*; also let W and cr be the qCuV 
tiiiea of matter of each kind, contained in the variable spM 
FMKNV; al^FV i, and the area of tlie plane 
now tbe fluxion of*the space PMRN V is exprssed byy into 
the fluxion of a; moreover, the quantities of matter in two 
iplids are m (he complicate ratios of tbeir magnitude! and dtHh 

sitiesi or inlbat of Ibcir dehsltiesonlyi if their magnitudes be 
equal; therefore the fluxion ofW it to that oftf ns D is to d; 

b^usc the fluxionary magnitude is cdmtntm beA to W aid 
fs; bat D,is to d as p tog, a constant ratio; conseqaenfly 
fluxion of W IS to fluxton of v at p is to q; thenfere Wbaa to 
m the same given ratio; Aat is, the matter in A >r to (be mat* 
* 'ler in B u p is to g. In the next {dace, let R and f be dm 
distances of tbe ceotiea of gtavity of A and B, from tbe p^ 
F, taken in (he line FI: th(2) R intiyAe fluxion Of W boqwtt 
to the product of D| T, x, and'tlM! flkion of sr, fhMn v writ 
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fcpown Uitereittlp mechantci; &r Uw ttme rt^m, r into the 
AtUMon of aril equal to (lie product o(d, y, t alid fluxion 
bence R fluxion of W i# to rinlp fluxion of ri wTUiito d; 
but D if tql^ai fluxidiiW is lo fluxion v; ftfereftie R andr 
tfe equali consequently the centres of gravfly of A and B 
poincide, and the pmt of (heir c<^idence U also the centre 
of the sytem C. Thus it appears, that when the component 
^pses of a fluid mixture possess separateeqoilbria, their dcnsi* 
^ are^very where in a given ratio; and they have a oom- 
non centre of gravity x (he converse of whkh is dijually true, 
yk. if their den^tiei be not everywhere in a given ratio, 
and if they has^ not a common centre of gravity, they do not 
{K)sies| separate equilibria. 

It is oecewary to observe, in this stage of the inquiry, that 
though we admit the particles of A and B (o be inelastic in 
relation to each other, the concession must be strictly confined to 
the partickt themselves; for tlie gases which are composed of 
them are elastic bodies: they therefore receive and communi* 
cate aoticMi according to the laws sshkh arc peculiar to bodies 
of this description. Ibe foregoing properties of a fluid mix* 
tuie, whkh has been supposed to oeduly adjusted, is tkiw to 
be u«ed in the examination of the fundamenta] proposition of 
the new Ihoory intended to explain the constitution of the 
atmoipheie« According to this proposition, if two gases come 
into conlaot, ^be particles of whidi are perfectly inelastic ia 
j^pect of each other, the particles of A"meeting with no r^ 
pulsion from those of B, further than that repulsioo, which, as 
obitadks in the way they may exert, would instantly recede 
from cacli oUier for as possible in Ibeir circumstances, and 
consequently arrange ihemselvek justas in a void space. The 
p^edingare the words of the author of the Theory; and It is 
readily granted that the parliclei of sudi a heterogeneous mix* 
tore would recede from each other as for as circumstances will 
p^mU; tb^ preseotlobject of inquiry then brings the dispute 
tq this issue^<ao that arrangement take place amongst the 
particles of two or more gases, which vrill make their centrei 
of gravity coincide in ooe point? For foe separate equilibria 
of the flidds, which enter into the constitution of the com¬ 
pound, vrill not be established until foil arrangement be pmv 
iectly formed. The coapletioo of this prooeu being essential 
to thi fiflw foeoiyi the afiect of U hu beeiH perhaps too 
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Sumuutittof hMstiif inferMl ^ the feortb pn)poxitk»n'flf Mi. Dalton^ 8nt 

ibf I wn iorry tedhcrve, that the instance is 6(&t 

ed 5 ^c»* supported by demonstrad^ni drswix fram the (kootHne of ioe» 

chafifc^. It^i the hasioess of the preieot^say to aepply what 
has been emitted, and ^ investigale the conBeqiencesei4\k)h 
muBt arise from the collision of two heterogefieetts gawi 
differing in their specific gravities* 

The existeoce of the fluid roixuire, required by ^ 
theory, has been granted already, for the s^e of «rgunmt| 
and in order to continue the irK|uiry,» it must be reiuaricod at * * 
present, dial the necessary, internal arrangement of the com* 
pound Cj 11 liable to be disturbed perpetually by accidents 
resulting from the course of things; to which course UieiauthM 
of the tlieory undoubtedly wiJibi to accommodate hit ideas. 
The preceding assertion may be exemplified an a manner 
whidi is &milkr, and may be applied with ease to natural 
phenomena: let us suppose then an additional qoantUy of the 
gas A to be thrown into the pneumatic apparalus, containing 
the compound C> . which was in a state of proper adjustment 
previous to this event. No one will imagine, that this fresh 
matter can diffuse it^lf through the mass of C with the saine 
expedilioD that tbe electrk: fluid shews in expanding along a 
conductor: tM* supposition is contradicted by various appear^ 
ances, tiom which the following one is selected; agitation is 
known to accelerate tbe union ofcixigeii and niteous gai. The - 
quantity of A then, which has been newly admiltedi will 
main at first untnixed wilbB; but it will act immediately whh * 
a repulsive force upon kindred particles diffused thioogb:tbe 
compound C. This new modjfication of A wid not preserve 
the density of its parts every where rti a constant ratio, to tbe 
density of the corresponding {mrts of B i and this ^aige will 
dnyoin the centres ol gravity of A and B^ which has been 
proved aboA^> But when these paints are placed apaft, the^ 
separate equilibria of tbe fluids cease taPexkt, which has also 
been demonstrated before^ iberefore'A and B begin to act und ‘ 
Tract mutoayjr; which circumstance disturbs the rieceMiry 
adjustment ofC, and forces it to assume enotber thtracter. 
It has al^o been proved is a former paragraph, IbaK 4be (we 
fluids win act upon each other in (befuanner of elastic bodies 
even when the heterogeneous paiticfos are luppusedlobe mtt* 
tually plastic i consequently A and B will begin to the 
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Iaw**^thwsp^ft gnvilie^, as soon «$ (heir centits of gra- £xsnrii»tion 0 f 
viiy m aeptratad by introducing mto the space occupied by Mr. 

C> ^ fresh quantity of A or B: in cOn^uence of this ahera- 
tion the centre of gravityof the beatier fluid will begin to de« 
scend irttile that of the tighter moves upwards* When once 
the centres of two gases are placed epart, their separation will 
become permanent; becaasoi when at a distance, they are 
urged in opposite directiom by a force resulting from the dif* 
ieran^ot the specific weights of the two fluids; and this coo* 
trariety of eflbrts must continue so long as the .two centres are 
dif^ined; consequently this opposition of force must be !ast« 
iiig t seeing nothing can put an end to it but an union, which 
it will always prevent. Nor can the mutual repulsion of the 
constituent particles of each gas> considered apart, in any man* 
ner promote the junction of the centres of gravity of die two 
fluids; becauaa the action and reaction of a number of bodies 
amongst themselvei do not alter the state of their common 
centre of gravity, whether it be at rest or in motion: so that 
A and B are under the necessity of observing the law of their 
specific gravities, just as if (he kindred particles of each fluid 
were 8rtuat<.d by no reciprocal repulsion nor any other cause ^ 

^of reaction. The doctrine of gases, which are mutually ine* 
iastic, is rendered indefensible by the preceding arguments; 
for the hypothesis is thereby exposed to a difficulty which the 
author of the theory jtfttly remarks, makes a mixtA of mu- 
tualty repulsive gases of different specific gravities *an impro¬ 
bable conjecture; so that hii own objection ultimately dis- 
cottfitenances the leading opinions of that theory which it in¬ 
duced him to adopt in partfoalar. At the same time, philosiv 
pbers are convinced that the atmosphere is a compound of 
ga<;e5, possessing various degrees of specific weight: they 
mc^eover know, that diflerent chmical agents perpetually dis» 
turb the equilibrium of the compound, a$ some of them c(m» 
sbtntly absoHi while others unfold the gases of which it is com¬ 
posed. The preceding facts are certain: consequeirtly the 
heierogeneoes elements of the atmosphere must be united by a 
common tfoi ;vhich may be denominated a speciei of afiinily, 

•t least while our foiowledge of the subject rccnams in iU pre¬ 
sent toiperfoct state. The transparency of the great body iaf 
air surrounding tire earUi^ alio aflbrds a strong argummt for 
^dmmical union of its component iloids; and, at the same 
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rmnmtion of di^coontenancBfl Uic idea of the com|jbandh^ a tn^ 

diBoical iiu)^ture of tny deicription whatever; for when a 
Dumber pf diaphanous b<^i of difT^^nt specihe gravities are 
mixed together^ they fora an aggregate which is opaque; 
but the unkm of the Mibslancea by, fuftoo renders the tnass 
transparent in many ias^ncei* Now as. the ataosphere is 
diaphanous, wc are obliged, by the principles of sound arga* 
ment, to consider it in the light of a compound, the ingredients 
of which are united by a chemical tie.—Whatever may be the 
condition of th| elastic fluids which enter into thecoropositioa 
of comaan air, one thing is certain fron a preceding para* 
graph of Uiis Essay $ namely, do one of them can xsaintaio a 
separate equilibrium as long as it makes an individual cX the 
aggregate; consequently, each particle of the compound must 
be urged by a f<KCe resulting from the general action of the 
mass, not by a pressure occadoned by a parikutor member 
of it* 

Ou thii account, it is impossible for the acqueous part of 
ctMnmou air to preserve the character of a gas at low tempe¬ 
ratures ; because steam conunt suppoK 30 inches of mercury 
unless it is heated to 212 degrees of Farenheit’s (hermoniefer; 
were it then practicable to mix vapour of a less heat with at^ 
mosphcrical air, Uie spring of tlie gases would reduce it in an 
instant to the state of a liquid; so that the difficulty, which 
rendeis 0e Luc's thebry objectionable in its origiaal iorm, is 
not removed in reality by the present modification of it. - 

The theory of mixed gases has been found to be indefen- 
jubleon the principles of the mechanical philosophy; &ndl 
suspect that part ofit which relates to the separate existence of 
vapour in tlie atmosphere, will prove equally unfortunate 
when brought to the lest of experiment Mr. Dalton, in all 
probability, supposed he had done all that the confirmation of 
this theory required, by inventing the doctrine of se|)aralf 
equilibria, for nothing more has been offered in support of his 
opinions, parUcularly of that relating to the existence of un« 
combined vapour persuading the atmosphere, unless the stap^ 
men! of the ibilowing experiment, wiUi his explsmation of it, 
nay be referred to this head. If two parcels of dry air, which 
are ^ual in bulk, density and temperature, be confined by 
^ual columns of mcltury, in two tubes of equal bores, pne of 
which li wet and the other dry; the lifi which is thus ex« 
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poied 16 watefi will eitpand more than that which ii kept dryi Eaamliurtioaof 
provided the corresponding augmentations of their tempera- 
tures be equal; which {dienomenonls Urns explained on the ed guM* 
principles of the theory. The vapour that arises from the 
sides of the wet'tube, possesses a spring of its own; therefore 
it taka off part of the weight of the mercury from the air, and 
thereby leaves it to expand itself, so as to re-adjust the equi« 
librium. According to this explanation, if / and g represent 
the length of the cdumns of dry and moist air at tempe¬ 
rature; and if c denote the length of a column of mercury, 
equal in weight to the pressure that confines the contents of 
the tubes; and if/ be put ibr the spring of vapour of the 
same temperature measured by a column of mercury, we have 

/f 

ga — from which we also get ca» 
c—/; - g—l 


the last expression affords us an opportunity of comparing 
the preceding explanation, and Ihertforethe thc*ory itself with 
facts; for, according to the experiments of Mr.* Schmidt, 
1000 part A of dry air at 32. degrees of Farenhcil, will expand 
fjjlf, 1087,11 parts, by being raised to b9 degrem:, in contact 
with water •, call this number g: according to the same author, 
I JOO pans of dry air at 32 degrees will expand to 1055,61 
parts, by being heated to 59 degrees in a dry tube; let thi^ 
nurater be i; then g—35.50: but /, or (he spring of 
vapuur at 59 degrees, is .507, according to Mr. Dalton; then 
y^'«55I,164; hence c ^ 16,15 inch«; which expresses 
the height of the barometer, (ogetlicr with the column of mer¬ 
cury contained in the tube. If the leinpenturc be stated at 
95 degrees, c will amount to little more than 8 inches: now 
it is highly improbable that Mr. Schmidt made his experiment! 
when the barometer stood at a height indic^ated by either of 
the^e numbers.-^Tl)is applkaiion of the theory to practice, 
affords a presumptive c^ddence that the principles of it are not 
altogether just, supposing the experiments of Mr. Dalton and 
Mr. Schmidt to be correct: but a positive proof of a want of 
accuracy in these principles may be obtained by introducing a 
imall change into the manner of conducting the ex])erimcnt 
made with nioiit air. This alteration consists in discarding the 
smpple of mercury, and substitutiog Uie sijDple pressure of tlie 
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gf tlemtphcre is ike room of it: because wlen ibis suMascCt 
Mr. IWbM’* wilich is impenetrable to steam, has bees removeci, the redun> 
ed gaW vapour wiit, according to the (beory, flow into the at* 

mospberc, thereby kaving the moist «r of (he tube to follow 
the taw of expansion observed by dry air. With a view to 
ind wJieibef this be the case or not, I filled a bottle with rus* 
lung viiieT of tlie lecnpeiatare of degfees^ which> when 
cv<:;fu!i}r poured out again» weighed 7794 grainsa TheboUlei 
having dew \tH lUriing lo the sidei of wa& puced in 
water at the ictAperatireof 12$ degrees: the moutti> wluch 
remained about un tueb auove the surface, was covered with 
say hando care being tiikeu la remove it frequently lor an 

air lo escape* 

After keeping it in this situation about two minutes, I secured 
(he mouth in Uie manner duKribed above, and inverted it in 
a quantity of the same water, where it was reduced to 59 
degrees; in conie^uence of which it todt up 1622 grains of 
water* leaving a space e<{uivalent to 6172 grains. If the ex* 
periment be now inverted, 6172 parts of air will occupy the 
spaceol*7794 ludi parts when iu temperature i$ raised from 
59 to 12t) uegrees; which is nearly double the expansion 
dry air in like circumstances. For, according lo Mr. Schmid^^ 
experiments, lOOO parts of dry air 59 degrees will become 
eq' al to 11!13|03 suds parts, by being heated to 126 degrees; 
therefore, by the rule of proportion, if 1000 parts give an ex¬ 
pansion of 1133’,0S such parts, 6172 parts give only 320* but 
the difference of 7794 and 6172 is 1622, which is nearly the 
double of 620. The preceding experiment, and others whicli 
] have made of the same kind, 'demonstrate that moist air ex¬ 
pands more than dry air under like circumslances; and the 
&ct subverts Ihe notion of umxsmbined elastic vapour mixing 
with the atmosphere. The accuracy of the fact may be dis¬ 
puted; the doubt however is removed by repeating the expe- 
* rlroent; but so long as my statement remains unconiradicted, 
the coD^uences of it to the theory in question, cannot be 
controverted by argument: for if elastic vapour mix with the 
air, it does more Ihan merely eoler the pores of this fluid: 
according to my experiment, it enlarges these pores at low 
tempcraLureii which sfe know lo be impossible, enless the 
beat of the compound arises U> $12 degrees. Those who are 


instwt to ponnit the vapour and expanding 
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Obovinced of the soperlor expansioii moist tir, rwlfly Examicu^et 

apply the principle to certain in(ere)lin£ phenomeoaf ii pa^ Mr. Dsitoe't 
^•1 * -L • • r-r j * i • j 4I. llieoryofmo* 

ucular to the origio 01 Tomaaoes in Hot coiinlnest and ue 

variation oT the barcmieltr in tempmte climates. 

Mr. BarroWf an intelligent traveller in South Africaf ob- 

iervei» (hat (lie atmosphere h Caffrariu is sometimes heated 

to 102 or i04 degrees; ibi^ U sutt'Ceded hy local'thunder 

stormi attended with heavy fall^ oi rain and baih as well a$ 

violent hurricanes. I do not pr*;lend to assign (he refii^cratin^ 

causci or the agent that produces precipitation in thb ca^e i 

I Only have to observe, that the pot lion of air must lose much 

of .ts elasticityj which is suddenly cooled to 70 or 72 de* 

^recs, and at Uie same time parts with the water it held in 

aolution. This partial dimlmition of sprmg will de^lrov the 

equilibrium of the adjacent parts oT theatuiu phcre, and nuy 

be supposed to produce the tornadoes of the tropical regions, 

The same cause probably gives rise to the iluctuatioBs of the 

barometer in milder clrmitqs; ibr though the changes of tvni« 

perature are less in the milder than in Uie hottest part< of the 

globe, the agents that precipitate the water of theaimo<phefc^ 

ipppear 10 act on a more extensive scale, and through a hunger 

duration in the Ibrmer situations than they do in (he laiUT, 

• 

T^ etweatjier is neither monieulary nor local in Europe; |>n> 
vincesj and even kingdoms are demgi'd with raiu lur weihs 
together. The air, which disc harges »uch an abundance of 
water> will lose part of its spring, aaording to Mr, Schmidl a 
experiments^ even when it suffers no change of temperature: 
now it k evident that the equilibrium cannot be revtored in an 
instant; because the diminished cla^iciiy must be augmented 

4 

in this case by curreats ofair coining from rccadte piace$.‘Thc 
diminution of spring in the ataiospl>ere i< shewn by the fall of 
the barometer; and ibe subsequent accent of the mercury Indk 
cates the arrival of the restorative currents* According to ihk 
^planaiion, the barometer will rise slowly but^gradually in 
the centre of the rainy district, while the motions oi U will be 
more rapid and less regular (awards tbe verge of the storch. 

High winds will also prevail 'ii wet seasons, which will hluw 
towards the parts where (lie elastic force of the air is least; 

that is, where (lie rains are most abundant.—1 know not what 

^ % 

dsum to originality U due to *(he feregoing hints towards the 
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theory of the barometer; they faave» however, the merit jof 
belnfa natural coQsequepce of an established fact; 1 mean the 
great dilatation of a^r saturated wHh moisture; whidi must 
widergo a proportionate contractioaivhen deprived ofwaler. 



Oh the comporativc CuUurt of Turnips, By Afr. WuLiair 

Watson*. 


CuliqfcefTur- IJaVING been long, and pretty extensively employed in 

Agriculture; in a district where the turnip husbandry is much 
practised; and being satisfied that when the soil is proper^ and 
the management judiciotti; great crops of that invaluable root 
are the most profitable means of obtaining luxuriant and pro* 
ductive crops of coni; &c. and oT^ laying a solid foundation 
for future abundance in the increasing quantity of manurc; I 
have paid particular attention to the difierent modes pursued 
in its cultivation^ It is with great pleasure^ therefore; that in 
the list of premiums oflered by the Society, insliluted at Lon¬ 
don, for the Encouragement of Art, &c.»a Society whose 
patriotic and laudable exertions deserve the most w^arm and 
grateful thanks of every real friend to the Biitisb empire;*—I 
observe one for the best set of experiments made with a view 
of ascertaining the m(nt advantageous of these'modes; and, 
having made a comparative trial with great* acturacy/l beg 
leave to request that you will do me the honour of laying this 
paper; which contains an acoiunl of it, before (he 6b^ty« 
That there are dtaations in this kingdom in which eight acres 
of land may be found of an quality, I do not doubt. 

I must; however, remiuk; that I neves found that number of 
acres contiguous to each odier, or properly situated; for an 
accurate comparative experiment,' in the fallow land of any 
farm in which 1 have been concerned, so prcci$6fy similar in 
foil end corti^on, as to induce me to thhik that! I could have 
exhibited the result of so extensive an experiment as irrefra¬ 
gable evidence of the superiority of any particular mode of 

culture. Besides I could not have attended eitbet to tlie ml- 

• 

nute mixing ofihenecesury quantity of dung for eight acres 
of ground, to as to kavt 'widered it qf oh um/orm Quality, 

• SocietyofArti,Vol.XXir. 
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nor to the weighing of the turnips dpon that (\miiHj ofcuUi^t^ of 

hndj wilhoot which> (when I adverfed to the difference 
weiglit occasioned even by a i;carcely perceptible difference m 
the diameters of timlliar solids) 1 could not have totally dr* 
vested mjscir of some doubts as to the accuracy of the result. 

Fo these reasons^ L could not saiU/aetorify conduct the ex* 
pcriDicnt on so large a scale as that proposed by the Soclcly ; 
and tliougb 1 am thereby prevented irom becoming a candidate 
for the Medah—a reward by which I sliould have considered 
myself highly honoured>*^ye( 1 hope this Comm tinicat ion mil 
not be deemed altogether unienportant; and that it will, in 
aome degree, forward the views of so distinguished a body. 

Every part of the ground upon whicli this experiment was 
made, had been managed for a series of years, iu exactly the 
same manner. After being three years in grass, it ])roduc'ed 
a crop of oati U 1902; in the autum of which yCar it was 
CROC ploughed. In May and June following, it received three 
furrow's in the common way, and was compl^cly pulverized 


and cleaned; after which it was divided into four flat ridges, 
about dght yards broad# e&ch ridge containing precisely 
4719 square feet. The soil is a dry, light sandy loim, 
mixed with small hard stones, incambeut on a thick sui- 


stratum of gravel; and the four ridges were so much alike 
soil and condition, that I think 1 may assert, that the most 
accurate chemical operator could not have proved tlie 
imallcst difference in these respects. On the22d of June 
the ridge. No. 1, was manured with dung; immedialely 
ail^ which, the manure was regularly spread over it, and 
ploughed in. Tlie whole ridge tlien received a single working, 
with a light short-tired harrow; and xhile fh^ tnoi/ftHre rrar 
Jhih, the turnip-seed was sown with a machine, in ro%V9, upon 
a flat suF&ce wHb ihir'leen inches intervals. About the same 
hour, the ridge, 2, was prepared' and formed into .small 
ridges, or drills, upon which the tamip-^^e^ wai depo.^ited m 
rows, with a machine, twenty*six indies fiom each oilier. 
Thi dung 14 about one third of Ose raised dri/ft. oh Ms rid^e was 
farfl^/ kfl without being eompkieljt wered bt, 

Ea^ the next morning, the ridge, No. 2, was aUo formed 
into small ridges, or drills, wUb intervals of twenty-six inches. 
On the tops of these ridges, a proper machine quickly depo* 
sited the turnip-seed in single rows precl'^vly in thh^me 
SLodc as that pursued in No. 2. On tkb ridge, however, No. 
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Cuitivaiion of S, every, aim of Uie daag was carefully covered witii ths 

afler No.S was£nisbed> No. 4 was 

Wauon. dunged and sown with tumlp>seed, in the utoal manneri in 

the broad'cast method. >—Every part of the fear ridges was 
manured with dung of the same quality. It was not thoroi^hly 
rotten, but bad arrived at a oxrre advanced stage of poth&c- 
tion than titat used by fanners in general; and, in order that 
its qutility might be uniform, it was carefully taken from one 
part of the fold*yard, and well turned over, and mixed in the 
Aeld*. An equal quantity wnrapplied to each ridge, at the 
rate of tifleen (wo horse cartploadsf per acre. The turnip>seed 
was likewise of the same quality and kind, and was sown on 
each ridge at the rate of atout one pound and a half per acre^ 
The succeeding weather was remarkably dry mid unfavourable 
for the growth of the (umlpt, only one shower having 
&llen, from the time the seed was commkttf to the ground, 
to the 16tb of September foltowing.—Notwithstanding this, 
however, the whole of (he four ridges planted exceedingly 
well, though not so early as I could have wished; and their 
progress into (he rough lea£ as well as their appearance for 
some time aflerwards, was propitious. From the extreme se« 
verity of the drought, however, and the natural dryness of the 
land many of the plants in every ridge were killed. 
No. 1 lost the greatest quantity; No. 2 the next, espe- 
dally on those drills where the dung was not all csmpktaly 
covered in ; abd No. 4 scarcely so many as Ko. S. 
Throu^out the whole crop, vegetation seemed •Rtieine>- 
ly langsid, and the turnips were generally of a smdl size; 
^ largest were produced on Nos. 2 and S, in the drills with 
intenah qf 26 ineket^ These iotemls were twice horse* 
hoe. In these rows the plants were left fJwut eleven inches 
asunde^ Numbers 1 and 4, in which the plants were set out 
at about twelve inches from each other, vfere thrice hand* 
Itoed with gr^ accuracy. The several operations d* plouh* 
ing, sowujg, and hoeing, were performed in (be same kind 
^ weather on each ridge. I attended the whole oflbem spy* 
self, and can safely say that the utmost precuion and inertia* 


Dung was the onlyounure applied,' 
t The cart was five feet three inches long, three fert three 
inches broad, and one foot six high, in the inude. 



iiiy we observed, the four ridges were cetefuDy sur* 

rounded wKii proper rails to prevept damagei and no depreda* WiiiimWae. 

tions of any kind were committed *• On the first of this month, 

nW the tkiroepK which were produced on these ridges were 

drawn ap^ and carefully and exactly weighed, after thoir tops 

and tap! or fibrous roots, had been cut off. The produce of 

yach ridge was as under 


No. I, drilled on a flat surface, 
With intervals of 13 inches 
No. 2, drilled on small ridges, 
with intervals of 26 inches, 
and with a part of the dung 
not perfectly covered in 
No. 3j drilled on small ridges, 
with intervals of 2iJ inches, 
and all the dung well covered 

in • .. 

No. 4i broad caU . < • 


itonci, lbs, Ibi. ^ 

144 10—14 to (he Slone. 


193 5^itto. 


211 4—ditto. 
I OK 12-^iUo. 


Jismarh on (Ae 4iffertnt Modes <^CdtMro» 

No. 1. 

In this method of management the dung is applied in a 
manner exactly similar to that practised in the broadcast 
husbandry; and experienced agriculturists well know, (hat 
even ofUr it Im b<^n tkorouihl^ pufe/cd, it cannot be vkoliy 
covered by the earth in the mode or ploughing, pursued under 
that system of cultivation. In almost all cases, the harrows 
are used to produce un even surfiice after the last ploughing, 
and immediately before the seed is committed to the ground. 
By this operation more of the dung is left upon the sur&ce; 
and when it is considered that much of it is applied in a long 
01 halfrotten state, it will readily be conceived, that a still 
greater qoanlity wHI be left exposed on the sur&ce of the 
ground; in wdiich situatiot. it can conduce but little, if any 
thing, to increase its fertiliiy. 


Except that a mole deatioyed a few plants on three drills on 
No. !• 


Vot. XVI:—Jaw UOT;^No. M. 
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^ manafemenl, the pJanU maybe Jeil 
vWiltumWau more regular distances in hoeing than in the broad^cut 
^IQA. method i but I am now iocUoed to dispute that that operation 

can be performed at an expence materiaHy. if at z\\, teas than 
among those obtained m (he latter way. Tht plants are 
generally left m the rows at about twelve inches ajmtf so that 
an acre will produce about 40,^ turneps, when the crop is a 
full one. 

No% II. and lU. 

Some practical agciculturisls^ as well as chemical philoso¬ 
phers, have contended, that dt/ng should be thorougU^ putre¬ 
fied before it be applied to the soil; and olheri maintain, that 
It is more beneficial to apply it in a balf-rotlen state. Into 
this dispute, I am not, at present, incKned to enter. Let it 
lufGcc to say, that a great majority, probably upwards ot 
three-fourths of the farmers, in almost aH the extensive ttfmlp 
districts in the kingdom, apply it ^ther in the latter slate, or 
before it has arrived at a much more forward stage of putre- 
iaction; arid if rotten dung (thoroughly putrefied} cannot be 
wkoU^ covered in this common mode of ploughing,, it is obvi¬ 
ous, as I have bdbre remarked, that, in the other state, a 
still greater part must be rendered nearly useless by exposure 
to the solar rays, &c« In the maDigemeni lu w under consi¬ 
deration, however, every atom of it may be buried, the 
spreaders and plou^imco are attentive. That maiugement is 
as follows: As soon as the land has been properly polveriaed 
and cleaned, a double^mould board plough, drawn by two 
horses, is used to raise small ridgcS, about 12 or 14 inches 
high, with intervals of twenty-six inches, and the tops, of 
about an inch or two broad* AU the drills abould be equal in 
sl^. The height should in some naeasure be regulated by the 
quantity and state of the dung. Immedialely afler the small 
ridges or drills are formed, a man with a cart, drawn by one 
at two horses, lays a sufficient quantity of dung for three of 
Syt drills (iu small heaps), in the interval, while the wheels 
olPthe cart rah in the adjoiaing spaces. In this manner all 
the other interraU are manured. As soon ai Ihe dung Ts 
carefully spread in the bottoms ol the intcrvali, another double- 
mould board plough (also drawn by two horses moving in the 
intervals}, ipUts the ridges, along their tops. This o^>era(ioa 
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Completely coven the whole of the dung* and reverses the CuUiraiiw^ 
tops and intervals* A roller aboftt ten inches diameter* and wuiumWau* 
font feet in lengthy drawn by one horse* is now moved along 
ridgesk It covers two at a time* leaving the tops gene- 
tally about ten or twelve inches broad* in the middle of which 
the tnmep'seed is deposited* in a ml made by the coulter of 
the sowing machine* which is futened to the binder part of 
the above roller by a cord about nine feet long; the distance 
between each row of turni^seed* being twenty^six inches; 
and if the ploughing and spreading have been properly per¬ 
formed* the dung will be nearly beneath the rows. Thus the 
agriculturist is not subject to the waste of any part of his ma¬ 
nure* and reaps the superior benefit of having the turnep«seed 
regularly sown* in a rut ofa proper depth* pmietrating nearly 
to the dung in the middle of the small ridges;—a method 
which seeuu better calculated to give to the cultivator of the 
field advantages simitar to the rapid and vigorous vegetation 
promoted by the hol^bed of the garden* than perhaps any 
oilier mode of culture. The importaAce of having all the 
dung perfectly covered* is evinced by the result of the above 
e^peiiroenl; for* with theeKcepUon of a small part of it* in a 
few drills on No. ll.» not being perfectly covered with the 
soil* there was no difference wAj^rwr between the manage¬ 
ment of that ridge and the mode pursued on No. III. In dry 
weather* the roller is moved twice along each ridge* first to 
compress the soil* and next to dose the rut made by the 
coulter of the sowing machine* to secure the turnep-seed from 
depredation and drought: but if the soil be so shoist as to 
atick to the roller^ it is moved only once along each drill; and 
•ome able husbandmen are of opinion* that this is the most 
advantageous mode in mjieMcqf ihe,$oili that without the 
second rolling* fiie^Qmip-seed will vegetate regularly; and 
that* while young and tender, the plants will be heoeffcally 
sheltered by the rut cf the sowing-machine in Averse weather. 

Some cultivators form the drills* or meH ridges* with a 
common single plough, and in many sitixatiooi they are made 
more straight and neat than with the double plouglu With 
the latter* however* ihey may* in most situatioos* be sufE- 
oiently weilfenued* at about half of ibejexpeoce incurred by 
using the single plough* wkiak does noi cover the dung btUer 
ibm the cM^r«-^The skuffler* an inclement With three or fere 

C 2 
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Ci)luvatioD of hoes is sometimes used to cleen the iDten^eli* Scm^ how* 

prefer aslo|[ two small *ploughs of Ue common femi# 
son, four or hvc mches broad at the botloin» end ^ened togethtf 

by screwsi which or diminish their disUnre &om each 

other, according to the breadth of the iatervab* This im*- 
plement is d|uwn by one horie. and. by being moved onca 
along each intervidj cuts a proper quantity of earth from each 
side of the row of plants; and by proceeding in this manner, a 
ridge of cartel, is laid up in die middle of each iiiiervaL This 
mode is the best in situations where the drills are not perfectly 
straight Where they are qnUt straight, .an implement is 
used, which, instead of moving the earth from each side of 
one drill, cuts ii off the inner sides of two drills*, and in either 
method the hoeing (ft the intervals may be perfiarmed with 
equal eapeditioiL A few weeks aller these smalt ridges are 
formed in the middle of the intencals. they are generally split 
by a double plough drawn by one horse, the earth being laid 
close against the turneps on each side. These operations not 
only destroy the weeds m Ihrinlemls. but gwe to that part 
of the land the advantages of a hare fellowiiig. and. besides 
being gixatfy cheaper, are much more ferUlialng than hand** 
hoeing. ]n this mode of cultivation the turnips attain a 
greats sine than under the broad-cast method, or tliat with 
narrow intervals.; tad though the plants are generally left at 
about tievte inches apart in the rows, which reduces the 
number on an acre, when the crop is a full one, to about 
3]>tKK). the result of the above experiment will not be sui^ 
prisingf when it U exmsidered. that ironi the propertier of 
similar solids, the weights of well-fbrtied (spherical) turneps 
are in the ratio of the cubes of their diameters, and conse* 


quenily that one of eight inches and a half diameter will weigh 
nearly as much as'three of six int'hes diameter each.—Nearly 
all the farmers in this disttict use their utmost endeavours Itk 


obtain lurnips of a larger size, wliich. together yvith the other 
important advantages tterived from it. has long induced them 
to prefer drilling on small ridges, with broad intervals, to any 
other mode of culture; and within the Ust twenty years, it 
has become the almost universal prectice in the counties of 
Korthumbcriarwi* Roxburgh. Berwkh, and East Lothian.—« 
an extensive and ^Uemely well managed district; in which.. 
I be&cve, the rents of laud areooniklerBbly highex than in My 





e&er in this luBfdom. In severa!i (Jtt drilb tie mi drawn it 

right ingles to the riches (I mean commtn ridges of Ae Wat** 

rield)» but in a diagonal direclicnt itbavicg been found, that sou. 

the teed^Turrow in tin succeeding spring, together with the 

etfocis of comim }0 harrowing, not only reduces the land to an 

tm flirfoce, but that after such management, the crops of 

corn are uniformfy luxurient ar^d productive, the manured parts 

beii^, in these operations, well mhted with the soil in the »• 

tervak I am satulicd^ from my own practice, and pretty 

•ecBT^ eb^er\*ition on that of others, that with eoMsiderahfy 

ic9s manure, as weighty a crop of tumcps may bo obtained by 

this method of cultivation, as by that witli narrow inter\*als, 

or in the broad-cast husbandry i and, as it if generally diificolt 

4o raim as much dung as will manure the whole of the fallow 

land, at the rate of fourteen to sixteen loads an acre, this, sa 


prmoiirtg 4kt gnvtA 0 / more exteneiveiy htmtriafd erope, md 
increasing ihe ^uansUy of manure for those which tucued^ is ati 
invaluable advantage. Besides, in uopropitious seasons, when, 
under the broad<ast and narrow drill system, a judicious 
agriculturist wouldl’not cultivate turnips on land he has not 
been enabled thoroughly to pulverize and clean, he would 
venture to laise them where the spaces between the rows are 
safiicieutly broad for the admission of .die home and the 
ploughi under an idea that before their tops iM^ered the in* 
teivals, (which they generally do about the beginning of Oc« 
tober) his ground could be brought into a proper state.—Ycm 
will 00 d^l remark, that the crop 1 obtained even on 
No, III., was but scanty; andconceive, however, notwith¬ 
standing that circumstance, that the eiperiment satis&ctorily 
shews tbe superiority of tbe mode of management pursued on 
that ^ridge.—By tbe suse taode, I obtained a crop on the 
land surrounding that on whkh the experiment was made, 
which, considering the extreme dryness of the sammer, and 
that it WAS sown at the same late period of the seuon as that 
upon the experiment ground, may be reckoned a jvery pix^ 
dociiTe one; and, as the soil was not superior in quality, it 
may be of some consequence to endeavour to account for this 
diftereooe. Tbe land narked outfit tbe experimeDt, con* 
taioed some couch and other weeds, which I wished to end* 
cate; it therefore reenved a oommoD ploughing only a f^ 
fbyi pTfim 0 ihi miMffg MmiAed to the growcA Thf 
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doftivatiott of sorroimdini; land had Iain fdr a znncb longer time between fiit 

ploughing and the leed-fiirrow, and contained more m<us* 
Wutoo* ture at the time of so^ng them than the other; and though 

ihisi in a hamid season, maid not have caused a material 
ditference in the crops; yet. in a summer so extremely dryn 
the last, ft was attended with important advantages. To 
these I may add others; for dung having hst ^ar been anU* 
lually plentiful, it was manured with about twenty loads an 
acre, an^with dung in every moist state; whereat, that ap» 
plied to the land on which the experiment was made. lost a 
considerable portion of irs moistore by evaporation, during 
the time of mixing weU, for the purpose of rendering oU parts 
of it equal in quality.—Perhaps it may not be deemed onin* 
portant to state, tint the prevailing opinion is^ that very dry 
uasons ore tnore Ufi/aroroNe to the furwps rmnd on ihe smaU 
ridga (drilli) thofi to those produced on knd vUh a /at cur* 
fyce* 

No. IV. 

The sane objections which have been urged against t!ie 
. manner of applying on No. I. may be advanced against the 
mode of cultivation pursued on this ridge, under which the 
plants cannot be left w ith such precision and regularity as in 
the drill husbandry. 

. 

Expence of eoch mode of Culture. 

The management pursued on Nos. I. and IVis less ex« 
pensive up to the time the plmU become fit for hoeing^ ^an that 
* pursued on Nos. II. and HI. This saving of expcnce. how* 
ever, is overbalanced by the cheapness ^ hoeing under the 
latter mode, and by the advantages derived from that opera* 
tion being performed before the plants become too Urge* The 
general eipence of hoeing broad-cast larnepSf in this quarteri 
is about seven to ten shillings per acre, of 4840 square yards. 
Those in drills, with nanow intervals, will costas much; and 
when it is consideredi thatao acre of these contains twice ai 
many rows as the same quantity of ground under the broad 
* intervals, and that these intervals are qukddy and efficaciously 
boed with the horse and plough, it will be readily conceived 
that the latter- mode is thefoait expensive upon the whole. As 
the turneps uoder this experiment did not grow uniformly. 
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parts vf^re ■ much $ooscr ik rcM* hoeing than othm» Cultiration ol 
The .perion that hoed them was««omc(iines not 
niRoog them above an hour in the dSy; which prevents my ^qq, 
furnishing an aocufuie account of the escpense of hoeing each 
r«^. 

So easy is the opemtioB of hand^hoeing the enull ridges or 
drills with broad intervals that In this qaart6r» it is nearly all 
performed by women, boys and girls. If * we depended on 
men, as the farmers do in some other districti^ wescould not 
per/ccUy hoe much more tl»n one third of our tinnip civps. 

I am, Sir, 

Your most obedient Servant, 

W, WaTfOK. 

iforih MUdUtcfif near IFootfr, 
bjf Beifirrdt Norlhumd^laud, 

Fcb.l^ifi, 1 » 04 « 



On Comparafive Micromtfm- Afemrer. In a Letter from 
the Rev. Dr* J. A. Hamiltoh, Dean of Cloyne^ to the 
firv« J. BaivKcEY, f. H.3.* 


DEAR. SIR, 


Obeeroatory, Armachfjan* 10,180$* 


I 


BEG leave, through you, to communicate to our Academy Three tnetliodt 
the following paper, on comparative observations made with 
difierent kinds of mtermneters; aitich, I hopb, may be deemed the wire 
worthy their notice. It vm suggested to me, so long since as omcier \ Ui- 
in the year 179i, that a comparative view of the result of the 
measures, made under similar circumstances, of the diameters Ksiant,j 
of the heavenly bodies, with the different kinds of micrometers. 


that are now most generally used by astroaomers, might have 
considerate use i as well in confirming the determinations of 
the values of the diamet^s, as given by former observations, 
as in deciding on the merits of the different instf aments, and 


* Irish Traosactioiii, ?o1. X« * 
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$hrmnff at om vitw, a sort of iwn&ony of tnkrettiaers^ 
My own opinion^ on t&ts i|ibjcc4 entirely coincidirr; with that 
of the ieamed friend^ who made. fbit prcgjooi/j i ret about 
BiektDg toniparative obsemtions of measures of (he run’s 
diameters^ as taken with the oU mte micrometer, made in tko 
best mannefihy Mr. DoKand; with his divided otyectglau 
nicrometer i and with a ten^inch reflecting sextant, execuied« 
in a very capital style indeed, by Messrs. Trougbton. 

Before! proceed to the detail of theob^rvations, it maybe 
proptf to premise a short account of the nature and ai^Q<u 
menu of the several inMruments» that were the subjects of 
this experiment. The wire tnicromcler, as its name denotes, 
measures intervals, by the separation of two moveable wires ? 
these wires should perfectly coincide, when the index of the 
scale marks 0 or aero: and the quantity of the separation of 
the wires, made by the turning of (he screw which eflccU it, 
is denoted by revolutions, and parts of revolutions, of the 
index, over a graduated circle, attached to (he micrometer* 
screw; which, in (his instrument, consj>t$ of fifty sufcwlivK 
sions. There are several ways of ascertaining the values of 
these res'olutions and sub-divisions, in arcs of a great circle in 
the heavens. The method which 1 adopted was ilun the 
microscope being fitted loan aebromatic telescope,on an equa^ 
to rial stand, I carefully separated the wires by fifteen exact 
revolutions; and then turning round the whole system, till w 
fixed wire, at right angles to the meauiring wires, was in a 
{Jane parallel to the equator, } measured, by the sydereal 
clock, the time the sun^s limb, and various fixed stars took, to 
nm along the fixed wire, from centre to centre of the mea« 
suririg wires. This trial was very frequently and repeatedly 
laade; and the sta^s and sun^i limb, being all reduced to the 
equator, thegeneral result gave 121*«I, (he equatorial in* 
terval of the fifteen revolutions. This inters'al, reduced to 
space, made each revolution of the figured head s to 2 an4 
I** of measure; and, of course, each of the fifty sub-divisions 
nearly an arch of the equator. In making the 
subsequent measitfes of the sop’s diaroeter, or that of any 
tMher celestial arc, the measure was always finished, by mov* 
ing the wire in the directioo in which the fifteen revalotions 
ime originally made# The adviMage ef this micrometer is 
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principally this; that, in adjusting the felesr6pe> and the mi- Ju scale deter« 

tromeler wires, to distinct vision^ jio alteration is made, 

the difierence of tha conformation of the eye, or of focal dil* 

stance, that sulu that of the observer, in the value of the aro 

to be measured. 7t\e prindpal defects of it are: the difS* 

calty of judging accurately of bisections, or contacts of the 

fine wires, by tt>e limbs to be measured; and the impoaiibilt y 

of observing any diameter, except the one perpendicular to 

the equator. • 

The objcct«glass micrometer is an lostrument, now so fetoi* poUand*s 
liar to every person conversant in the use of astronomical 
struments, that it is only necessary to say, that tnine was 
made, and adapted to a triple object-glass achromatic tele* 
scope, of 42 inches focal distance, by Mr. Dolland, and its 
scale very carefully verified by himself; and that the scale is, 
as usual, divided into inches, lOlhs, 20ths, and vernier divi* 
lions: that, when it is applied, it lengthens the focal ditance 
of the telescope about 6 inches: thus making it 49 inches, or 
4 feet focal distance* 

The advantages of this specie^ of mictomettr are: the in 
Urge scale, the fine images formed, and the facility of measur¬ 
ing diameters in every possible direction. Its imperfections 
are; that, to different eyes, and under different circumstances 
of the same eye, the length of the focal distance, that suits 
distinct vision, will vary; and, of course, the quantity of the 
tneaiurtt, given by the scale, are liable to a small varmtron. 

The goodness of the telescope is, also, in some degree, im* 

paired, bj^the application of tliis contrivance of a divided 
object-glass. 

It should be noted, that the wire and object-glass microme* 
ters, were both adapted^ in their tumsv to the same achri^matic 
telescope; andthecomj^rative <foservatiolis made as near to 
each other, in point of time, as possible. 

The diaracten of Ihe lOn, m^^tired by the ten-inch sextant. Ten-inch sex. 
were taken %iUi a xmali acbramatic telescope, inagnityli^ “ntofTrougl* 
about twelve times, and were observed on fte limb, sad oh the 
arch of extess. aeveral Unjps akenatcly; the meaturcs being 
always finished in Oie same direction of ilieihicrometer-screw: 
and the quarter of the double meaiore was used as the semi¬ 
diameter, with the additioo of which U the known dimi- 
nutiou of the image of the sun’s semidipjneler, after the reflec 
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tioos and refracdons il unde^oes in the process* As tho 
three kinds of micrometen, just described, are so complete!j 
different from each other, in their constructicm, adjustment, 
and mode ofmensuraiion, I consider them as fully suilicietit to 
make an experiment on the pfobable consistency of the results 
which may be obtained from different good micrometers; aud 
shall DOW proceed to give a detail of the actual observations. 


Oteemtions 
of the sun's 
dumewr. 


1704. 


A ^ SemldiuMleri liven 

O* lAr. AmnacL 


August 26, D. O. G. Micr.7 15'. 55'',sl35 7 m 

Wire Mier. . . J 15*. 54",03 j '”• 


Sept. 3, D. 0. G. Micr. . 

Wre Micr. . . . 

A set of tea, all agreeing 
on the sextant, on the 
limb, and arch of ex« 
ceai. 


15'. 56",01 
15'. 55",9 


15', 55"/) 


15'.55",i. 


Sept 11, I. T. S. V. 
D.O.G.Mier. 3.5.1.19.^15'. 
Error of V.+2 f 

R. D.V 

O-s. Dr.W.Micr. 15.41.1 15'. 
-Sextant, 15’. 55‘'.+3'.. . .J 15'. 


Sept. 17, R. D’s. 

Dr.of©; 15. 43.W.Micr.>15'.58",5 
Sextant, .j 15'. 52",S 5 


.. S«Pt- 27, 

‘ D.O.G.Mier..716'. I",a57 

Wire Micr. . .Vl6'. 1",95M6'. 1",7, 

Sextant+ 3",..) 16 '. r,7oj 







^ICR0METB& 



Oct. h 1794. 

D, O. G# Micr. « 

TVire Micr. 

Oct. 6, 

Sextant Q Sf « 


c TV ^ Seniditfaet«TtefOi«^*n OUemtIont 
C^* u AeNtvaciiAiBUMCit^ ^ aun'i 

. dimctcr« 


■ • ■(>«'•-♦■'»» [ 15 -. 3«^, 

. . .) 16'. S",0 J 


The wire microaeter iseasures> taken fron this tine liti 
the next vernal equinox, are omitted; inasmucli^ as being 
t^en nearly in a vertical axc\fi, the excess of the eSect oi 
refraction on the sun’s L. L.> required a correction from tbe 
tables of refraction; whick is liable to some degree of uiv* 
certainly at low altltodes* They were found, however, to 
agree very nearly* 


pec. 14, By a set of measures of the sun’s diaiDetcrs, on 

the limb and arch t»f excess, taken, with great 
care, parallel to the horizon, images extremely 
distinct, and no discermbk spring whatever ia 
the index, 

0*sS,Dr. + r = 7 l6'^lS^0 
Dec, 15, > 

P. O, G. Micr. .j Id'. 



Sevridumeiet of 0« M 
u tfie NouUcot AlaoBoAi 

Dec. 29, 

D.O.G.Micr..')16'18'',9 1., 

Sextant +3",.J l«' 18V j ‘ 


Feb. IS. 1795. 

D. O. G. Micr. ..... ) ir. 13",4S) 

Set of good obtervatims > Sis'. 1S"',7« 

with WKtant,.} IS*. 13",0 } 
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Obserratioos 
of the urn'i 
diiiDccex. 


1795. 

Ahrcb 30th and Slit/ Daj vec^ favcBirablef variotn let^ 

of mcaAxres taheo divided olject-glasi 
and wire micrometers/ The extremes of the 
divided ot^t^ghis micrometer measures iieyer 
exceeding W Those of the wire microme¬ 
ter 0 * 

S« Dr> 

D. O. G.* Micr. \\&. TA5 > 

» WireMkr.j 16 '. 1",9 | 


Jane dtb« The two diflerent micrometers were applied to 

the 43-tnch achromatic telescope, and the 

scales verified* 

* ♦ 


Same day^ 

D. 0. G« Mlcr, 
WrcMicr, . . 


SenlAtffeWn rW«« 
letha'Nt«iical Alnanaek. 



1^'. 46",95 } .j.„ . 
ly. 40",45 


June 9, . 

D. 0. G. Micr..113'. 46'',95 7 ,, 

TcoHghton’s sextant + S", J 13'. 46",0 j 


June 15, 

D. O. G. Micr. , . 
Wire Micr. 


15'. 45",9 
15'. 46",7 



i5'.47''.4. 


June ] 9. The neasureR, with the diffin^nt mkrometeri, 

were taken with dse greatest care; and a mean 
of internal and eslerna! contacts, of the sonS 
limb to tbe nscfometei wim, vai used u the 
oeasire of the fun's disk bj (be wire oucro* 
meter. 

4 

* 'This curution of the sna*! imfdiameter »the effect of Use 
difference of refhictiojioflbeLL.oftbesus from the upper, 
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ms. 
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, ObiemtiOM 

S l-i ^ lif«afl tpofeiicemi* Saioidiatnrtm of 0» of Ute «uu*« 
• L'f* dy# diottow wikc<«o- «(Ifeo la Mau. Aitt. 


D« O. G« Micr« 7 15*. 45'*,26 f 5 iV 47^0 

- Wire Micr, | U'. 


The sextant, on Jane 2 jih, shewed, from a CArofuI set of 
measures, the apogeal scmidianietcr ol the sun, 

On attending to Ibc diiicroice of the sun’s apogeal »emUof the Mxa's 
diameters, as shewn by Uxc divided object-glass micnomeier, aposetl^u* 
and the wire tskrometer, I had, recourse to some ibrenef as- 
tronomical records on this subject. By referring to Dc la 
Lande’s Astronotoy# article 15S7, I find, that, in the year 
)738, De la Caillc observed the apogeal semidiatoetef to 
be \S\ 47^'.2t end thai De la Lande, in 1760, made it iy« 

4y'Ub. 

These two masurei happen to correspond to exactly wi[b 
mme, as made swth the different micrometers, thai it may 
be a matter of some consequence, to ij> 4 uire, what kind 
ot' micrometers they used to deduce iheir respoctivc semi- 
diameters. 

V it urjseciisary to extend these observations any farfher* 

I shall, therefore, ordy add to this paper, lliat it will appear, by 
coin paring the divided object-glass lukroaeter’s measures 
the son’s diameLers, of Decembers 15, and of June IP, 
chat the difference of Ibe perigeal and apogeal diameters 
of the sun was found to be 65'', 14. De la Lande found this 
difference 6i*',8» but he calls it. In round numbers, 65". 

Note* Where no notice is taken of the time of <d>ser\^ 
tions, it it to be understood (hey were taken very near to noon, 
and as soon after each other, as mioometefs could be changed. 

The originals of these observations, and several others,are 


* This measure comes nearer to the calculated ape^eal semt- 
dtametee of the uia than the former; but as, at the making 
of theae oUiervationf, the state of the air caused the sun's limb to 
undulate, perhaps the divided object-glass iniorometcr, having 
a much greater magnifying power, than was u^ed with the wife 
micrometer, its observations may have been rendered more uo- 
aeriabw 
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to be seen !n tbe tegMy observations keptat tbe Observe^ 
torya Armaghf for tbe years 1794 and 179 

1 have the bonouf to be. 

Dear Sir, 

Your Uthful and obedi^t Ser\'anti 

JAMES A. HAMILTON*. 


OLamattofu cn the Metallic Compo$i(ion/or the Specula ef rejiteu 
TtUzcopeSf and (he manner of coiling them: also, a Me* 
(hod qf communicalitig to them any particular Conoidal Figure: 
with nn Attempt to eaplain ott idetdific Prineiplee, the groundi 
o/ each Proceti ; and occaaiotud Remarh att the Conatruciiots 
q/Ttlueopa^ By the Pee, Jamss LriTLS* 


Sscellence of *"A^HERE are but few things produced by the united effort 

of mechanical artifice and intellectual labour, which have done 
more honour to the ingenuity and invention of man^ than the 
lefiecting telescope; vdiich has many advantages over any of 
the dioptrical kind, notwithstanding tJidr improvement by 
acromatic glasses. It will bear a greater aperture^ and may 
^ made to magnify morey (as being more distinct,) in propor¬ 
tion to its length, than tbe others, as (hey are s^ present made; 
and its dimcnsioos and powers are urJimiled. What Us excet- 
lence IS, especially the Newtonian ccnslniction ofit^haabeen 
proved by Dr. Herschell, to fata own. honour, and that of the 


age, and country, and patronage, which encouraged bis la« 
* boars. Accordingly, the persons, emment ibr science and 
mechanfcai ingenuity, appear to have felt a peculiar and disin* 
terested pleasure, in cont^oUng to its improvement: and the 
late discovery of a metallic composition for the mirrors of it, 
which will bear as high a polish as ^ass, refiecl as* much light 
aa glass transmiis, and endure almost equally well, without con- 
trotting tamisby is a farther encouragement to prosecute its 
improvetnent to perfection* 

Irish Transaetioni, VoL X» 
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Among othersi I had formerly, from admiral ion at iU con« Introduction 
trivance, bestowed some attention ihe mechanism of Itds 

1*111 1 ainicturCa 

instrument: and, as it wonld have spared roe some ex pence 
of time and trials, if any other person bad previously suggested 
to me the hints, which 1 am to relate; I hnagine Uiey will be 
oi use to others, in directing or assiiing the course of thnir la* 
hour, in the same pursuit. I had als<i taken soma pains, to 
understand the merits the diSereat constructions o( this (c* 


lescope; but, as this inquiry ended in a conviction, that the 
Newtonian form of it is the roost perfect that can be hoped 
for, (it being the nature of its great author to persevere in hs 
researches, till he had arrived at a complete solution of hie 
doubts, nnd cooiprehensiod of (he subject;) so I have only to 
report what resulted from roy experience in the mechanical fa* 
brication of it, as te tbe method of casting the mirrors, and 
communicating to (beni tbe proper figure. 

Before I had heard of the improvements of the Rev, Mr« On the nstsre 
Ed weirds, in tlie com position of the specula for telescopes, 1 ^thcMeUl. 
had made manr experiments myself with that view; which 
had me t^ give full credit to bis report of tlie superior excel* 
knee of that composition which he recommends: because I 
hai^ found, Ihai the qualities of hardness, whiteness, and iudis* 
position to contract tarnish, necessary lo a speculum,.could 
not, by any admixture that I could hit upon» be produced# uo* 
less thoroeUi were so highly saturated wkh (in,^as to be cx* 
cessively brittle; and because 1 (bund that this brittleness, 
however iitconvenknt in some re^>ects, was necessary to ren* 
der it susceptible of the highest polish: for no metal yet 
known, except steel, (which, from its disposition lo rust, is un- 


frt for this purpose,) will take as high a polish ms glass will, un¬ 
less it be more btrllle than glass. And indeed tliis property 1% 
common loall substances whkfa we know, that are capable of 
such polish: they must be very h^, and# as such, brittle; A>r 
the potisfat^ powder employed would stirk and bed its^f in 
any soft metal, instead ofeutring and polishing tC. 

From the result of my (rials, I contented nyself with the Silver Tenders 
composition mentioned hereafter, being in every respect suf* bm Uie 
ficientibr the purpose, and inferior lo noi>e in whiteness, lustre, 
and exemption iVom tarnish: for, as lo tlie addition of silver, I 
found that, when used even in a very sruall quantity, it had au 
extraordinaryproperty of render in g the oieul so soft, (h^t 1 was 
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deU$rrc(] from emplcyiDg U: and unless it stall l>e (bund tbat> 
without this eSixi, it'makes the metal less porous than other* 
wisest might be^ or less frail and brittle^ I am certain that it 
may, in every other respecti be dispensed with. 1 had no op« 
portunity to try itiiothe precise quantity Mr. Edwards recom- 
nendsi (though I did so before, in very nearly that proportion,} 
since I first saw his memoir on that subject. Sir Isaac New¬ 
ton made trial of a very small portion ol it, and &und the same 
efiects from it as 1 experienced: but it is possible, that, if it 
wereadded in the just proportion discovered by Mr. Edwards, 
it would be ao improvement, and useful ingredient, in the com¬ 


Tlie meiAl 
l(ab)4jioidrniih 
from imperfect 


The Composi* 
Hon, copper, 
brass, im, sil¬ 
ver, and a|- 
ICDic. 


position*. 

i must obsen’e here, thatn metal, not liable to contract tar« 
nishfrom the air, Uotltcrwise susceptible of it accidentally; 
when there happen to be minute holes mils surfrcc, caused by 
the air, or sand, &c. in casting it. Such cavities will be filled 
with Ihe dust, or rusty solution of the bcass, in grinding; 
which will, in lime, become a sort of vitriol, and act on the 
contiguous parts of the speculum, producing a canker in it, 
which will spread, in form of a cloud of lainiih, around each 
cavity. In such a case, to prevent this, 1 would advise, to lay 
the mirror, as soon as polished, iu watm water, and, after 
drying, while it remains healed, to rub it over with spirit-var- 
isiik, Irom which it may be cleansed, byh piece ofiine linen 
dipped in spirit of wine. The varnish will remain in the cavt. 
ties; and, by defending the impurities in th«n from the action 
oi' the air, will probably preserve them from becoming cwosivo 
to the meUL 

From numerous experiments, oTlhequalitiesof difeent com¬ 
positions, made by several persons, it appears, that no combi¬ 
nations, of any other metala or semi-metMs, are fit ibr specula, 


* Uaviog read somewhare; that aoc and gold made the best 
speculum-metal, I tried it; and (bund, that the tine wls subUmed 
(^m (he gold In fudon, and arose to she top in the crucible, 
forming a white, bard, spongy mass. Hw metal, called tutanag, 
is fit for specula, when melted with tin; but 1 am certain, that what 
J procued, under the name of tutanag, was a mixture of bmsa 
and copper, fcc.; for tbetioc, in die brass, rose from it, during the 
fusion, in wliite dowers. 
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except those of copper, brass, tin, ulwr, and arsenic. I tried 
no semi'inetal, except the latter, which wbitesu copper, and 
hniles iBtimateiy vnthl^:' b^uK £ it stated, in the tieatue of 
the jfn of i$sayiH%, bjr the (rineKVvit and accurate Cnmer, 
that all the scmi-metals rise in^8owpr<^ during the futon: 
which would certainly make the oteta^'|torus. On this ac« 
count, ] would have rejected the biau, because of the zinc 
contained in it; but that it seeoed to render the composition 
whiter, and less apt to tarnish, than it wctul^^ ^ without it. It 
will have little tendency to rise in flowers, if the specalum-me- 
lal be fused, with the lowest heat requisite, and if the brass be 
of the best kind; because, in this, (he ziita is more perfectly 
unileil with the copper, and both are pum.' 1 used, for thiv 
purpose, th^ l^«o«fpin;wire: and, becauM the quantity of 
it was only tie ooe cighth'part of the copper employ^, which, 

1 imagine^;«Mld receive too fierce a heat,, if put alone into 
the meUed d^^ t I first added to the brass, in fusion, about 
an equal qihinfity of the tin, and put tba mass cold into the 
tselted copper; supplying afierwards the remainder of the tin, 
r.«nd tb\m the arsenic; the whole being generally in the fcdlow- 
iog proportion: viz. 33 pafU best bar copper, previously 
fluxed with the black flux, of two parts tartar, and one of nitre, 

4 parts brass, .1(4 parts tin, and arsenic. I suppose, with 
others, the metai be granulated, by pourmg it, whan fint 
nklted, iote water, and then fused a second tioa, it lesa 
pMOUlheaatflrst. '**' 

>l9-this pfOOMS, whatever metak are used, and in whaf pro* Ho# to detei- 
poitiotN soever, the chief object is, to Hit on the exact point of 
saiuratioo of the copper, &c- by the ib. For, iflhe latter be tin aud copper, 
added in too .gPeRt (juaoti^, tW ttetal will be doll-coloured 
antfiofl; iftoo^^.ii^^attlhi the mdiil perfect white* 
ness, and will certsiniy.adrisL It Is'too late to discover the inr* 
perfoctbns of the metat a^.theninors are castandpolished; 
and no tokens given a! 1 know), are sufSciently free 

from wtoguity. But I observed the foUo^ng, which proved, 
in my trials, at fint view, indulnUble maAu of the degree of 
saturation; and I think it fit to desetibd UtM particularly, as 
they have not, to my knowledge, been no^dsd by others. 

When the metal whs njriied, -and before I poored it into the 
flask, lalways took about the quantity of an ounce of with a 

Voi.XVi.—Jan.1807.—No-W. D 
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small ladle, cat of the cracikle, and'poured it on a cold ftag'y 
and observed the RiHowing^appeanncet :' 

First. If (he metal in coofing, a lively blue^ or 

purple cobur, commonlyiitti^ixed with cloodsi’or ahades of 
green*cr yellow | and if, when brcAien, the face of the fracture 
exhibited a silvery whiteness, ai bright and glistening as qaidc* < 
silver, without any appearance of grain, or inequality of tex« 
tore: then the degree of saturation of (be metal« with the tin, 
was eompbte and periett* 

8eem)dly., if tlw surface of the metal became of a duti or 
mouse colour, and especially if of a brown or red^ and, when 
brdeen, the fracture exhibited a more yellow, or tawny hue, 
ihm) that of qui^ilver; then (he quantity of tm in the com¬ 
position was dedriait, and it was neceisary to add more:.^ 
•Thirdly. If the colour was an ur^ifoita dull blue, 1d:e lead, 
where brohen, discovered a dull colour, with a Ooar^ grain, 
like &ce(ts; the due saturation was excecdod,'ond there was 
an over proportioo of tin m (he metal. 

' These cdouri would be more distinct, if a small quantity 
of the metal were cast in a which had been previously' 
smoaked, by a candle, made of resin mixed with tallow.; in 
which way 1 used tw prepare the snooids. 1 atiriiniie the 
formation of the colouu to thkr: that, as the calj of every 
meud'hoi Hi own peculiar colour, to, (he heat of the melted 
maasi ealdning some of the particles ob iU sur&ce, whichdre 
in contact^ilh the air, ihesedisplay the colour of tho csilcer ^ 
thoie ingredients which prevail in the composition. Wheoc^ 
it may be expected, that„if the copper is the redundant aaeta^ 
the mass will exhildt a reddish tinge, whids is appropriate to 
the calx of copper; and, if the tio be previlent, a bWi^ die 
ought io appear. Either of these .ctdounii ^(bere&re, appear* 
sag unmked, shews the cedundanoe of that metah to which' 
each Megs. Asid, as brass, wbn oasloloHe, has always a 

. . - 

1 * This tan always be done by degrees, «od wHhoot 
ble, till the pednt of sstuaation is tqond; ^wbmsv if too mA 
(in were added M would be.. ajorawty for snelsiog 

iQore.copper separate,.aod tt{xwtipg^tliej^ipieprocess;, apd 
difTe^ spociioens of coppo wi4 r^uii;t ^erqnt proportions 
of tin; so thst thedpe euaiMity caanever be known, a pr{(f^L bik 
oa trial only. 
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yeltow tii^i so, whai these three colonrs are exhibited in a 
cioud*!3te mixture, they ihew an etjoality and due proportion 
of their respective .nelih'in the CDripositioni 
large a mass of the metal is castvttgether, its gitense and 
lasting heat calcines the surftce « deeply, as (when exposed 
to the air) to obscure the colours; so. that a small quantity 
will best serve to exhibit them. 

As to the method of casting the roirroTi, it has been di- Me6od ot 
reeled, to leave the ingato, or superfluous part ofdhe cast, ®**‘“'S* 
so large, as to oontain a quutily of metal, equal to that in 
the mirror itself; which would occasion a great waste of 
it, and render it not eaty to cast, at once, more than one mir¬ 
ror in each mould i and even this might be’ 8on0 so injudi- Lars* I 
ciously, as not to aflbrd security against a miscarriage of the 
cast. Bui lt will a{q)«8r, that tMl great quantity of metal 
and incmnmo^oui manner of casting it, are by ifb means ne¬ 
cessary. However, a judgment cannot be formed, of what 
may be the ufest and most eligible method for casting the 
mirrors, unless it be considered, what are the circumiianco* 
attending this operation, in the case of malleabie metals; and 
how the management of speculum-metal, in this respect, must 
difler from tnat of them: rince there must be peculiar difliculty 
in castog, in und, a metal more brittle than glass. 

When any flised metal it poured mio the flask, the external EfTem of ih# 
psis of it, which are in contact with the mould, coogeai and 
harden seORer than the internal parts, and form a solid shell, 

Ailed the rest of the meUi, ia a fluid state. This will, ^ 

Cposcquently, remain in a state of greater expansion, from its 
heat,-titan the external crust; and Hs particles will, in the 
act of shriiflung M it cod^ recede bom one another, as being 
more easily separable, and cohere, on each side, with the par¬ 
ticles already fixed -and- grown adid: by which means a va- 
cuam.will be formed is tto middle, and-this will be gradually 
- filled by the ‘supetinounbrnt metal, which has been *later 
pouredin, and remains longer in aflaidistate. But, when 
tiiere is no mote metal ai^plied, the void, which was in (his 
way Meat formed^ Mowms unfilled; and iiten the shell of the 
metal, ai^icett C'^e vacuum, as yet remtl&jng.tofl, and 
unable to bear t& wmght of the atmeipherfl, mting «a it, 
mIu, and li preiied dovn into the vacuum: by which meansj 

Ds’ - 
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a pi( or wiiy will be corutantif urA necessarily formed in the 
&ce of cast, in that part of it wUch Was fMmgdiled;' 
m^ich caj^witl cmnffaoMjr be lai^el or soaller, in propc^da 
to tho quantity of metal 10 Mfe cast. 

The event will, in this respect, be Ihc sane with speculam- 
mctal, as it is/in Ihe else of that which U tough and mails!^^ 
able: only that, as ihe former, in cooling, arrives sooner at 
natural state o( hardness and brittleness rts external solid shell 
will not bend, but break, and faH into the void part under it; 
and thus form cracks, br abrupt chasms in the pbces, where 
lOughef netaU would contract only rcgulxr depressions. And 
also, when tfm body of the cast is small, or the mould is so 
dan)p or co}d,^a 8 to congeal, not only the surfoce, but 
sabUance, of the* cast too soon, and thus prevent a gradual 
influx of the fluid metal, foltecp ike central prt as distended, 
a) the cxtei^r shell u'as wh«i it became fixed { the farther 
rrmtractiofl of the intehor parts of this britde, reflectory metal, 
afkt it has become solid, still be apt to form rents in it, be^ 
cause its substance wdl not bear extension, without rupture. 

It would be an obvious remedy of the above inconvenience, 
if there could be contrived a reservoir of fluid metal, to des¬ 
cend into the interior part of the cast, and All up the void 
made In it, as h^t, and asdong, as it ii formmg by the coin 
traction the metal. NoW, this is cflbetedi by kavmg a jet 
orvf^sendage to the cast, of such a sixe, IWm, and positiafh, 
as will be eflectual to retain ihe iDvtal, com|iostsrg it, in a 
shUe of fluidity; and also to suffer it to defend mto into* 
tier of the cast, ontil'^aU ports of (he same become feted, and 
incapable of reedving eiy farther influx of metd. PM* tkiis, 
aH the imperfections, thatwOuM otherwise be sa the cast 
iticll'^ will now €ftist only itrthe appeird%e to It, which is 
a xupernomervy part, to he 'afterwards iwperited from it. 
Thh ippendage'wught to be of the form of a prism, and aa 
nemly that of a cube, as the opff alio n oT nfoiddiMg it in the 
hfid will penitfts for, ihthis gtoss stepoi-xhe mtot'in k wrtl 
be the tonjger coolkig. it^ouB .te liaWHoJ that part 
cf'tiK mirror, wbiA**ii upptofiest'W jtohied 

to it Eyw aedu'eqnalin thkdrne^ to thb tiih dlrtbr, 
fbot^to pbtited, 4lfmt thr the tointit may'pro^ k 
Gtdediovb h), and, Jfl br^dfh, ibeef Idrice thti tUeWeSb 
*ni!s neck ought to be as short is possible; i. e.joit ip as to 
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permit It to bi: olcked round with (be edge of a in order 
to off the pri^m from the mirror when cast: for thu^ 
the heat of the large ooafiguoui^ bo3^«of the prism wiU keep 
the neck from congealing; wht<^tf it happmd» would stop 
the liquefied meiaU in the prish;> from runnii^ down into the 
mirror* And» to prevotii tbl$> the p^ism ought not to form 
directly a part of the main jet or ingate, by which the metal 
is poured into the dadc; for so the jet would axA sooner than 
the large ,mass of the mlrroTi and bear off the mght of the 
atmosphere) which ought to press on the fluid metal in the 
prism underneath, and force it down into the mirror^ to fill up 
all vacuities in it. Both the prism and the mirror, tbereforci 
ought to be filled by a lateral channel, opening (from the 
'f)rincjpal ingate] into the lop of the prism; which latter should 
be forioed broad and flit, and not taper upward, like a pyra* 
midi lesti by cooling where it grows narrow, it might form a 
solid arch, and oppose the pressure of the atmosphere* WJiea 
It is fiuhioned, as lute directed, and made of a bulk equal to 
a third or fourth part of the mass of the mirror, or even a 
fifth or sixth part, hen the mirrors are of large size, there 
will ever be found, in the top of the prism, afier the metal is 
vast, adccj' pit or cavity, which contained the metal, that 
had ran down into the mirror, afler the outer shell of the 
mirror, and sides of the 4 irUmi had become solid ^d con* * 
gealcd; and the mirror itself wiH be found perfect,, without 
any* sudung or cavity; which could only be formed by an 
injudicious di^]M}sition of the jet or appendage, permiltifig the 
fDcfal ia it to freh^e sooner than the whole mass in the mirror. 


and thus stopping its descent into U. If several mirrors be 
cast t<^ether, in the sax^ flask, thc^ must be sucha separate 
appendage made jp each of th#m. 

In this manner I l^ve (witho^ a failure in any) cast many The smattspc* 
mlitors of di&rent sizes and >ouietimes several of thm toge* 
ther in one fla^ But very smaH ones, such as the hUkbar 


miRitfi for Gx^orwa teksco^s, cannot be cast in this man*- 


ner; &r their masses bmi^ biU smalt, (hey cool too qukkiy, 
to roq^yt any.jfUitioDal ioiusiqa of inetgl; and their opter 
edges, laddeo^ forming a solid iscnmpresuble arch, (he 
centQd . pvts, in contracting towards it on every aide, sept* 
rate,, and are rent asunder. And this hu happened, even 
when I ost tbeai in moolds made red hot: on which 

D> . 
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iCCoant> 1 have been obliged to form them out of pieces of the 
meUl» cast in long thin ingots or bars; >vhicb» by nicking 
^ them across with a filb, could be Asily broken into square 

pieces^ svbose comen could ^ taken of| and rounded in the 
same manner. 

leterence to ^ ^ repeat the other precautions lo be observed in (his 
Edw»d*iTrea-•process, which have been already so well and sagaciously 
jJ^at^^uaru) by the Rev. Mr. Edwards: but the circumstances 

Mries, volV. above meitioned, a prudent attention to which, is, in my 

opinion, essentially necessary to the success of it, are not to 
be collected from any directions published on the subject that 
are known to me. And though •particular artists may, by 
large experience, arrive at a sufficient knowledge in this 
matter, for their own practice; yet, to render that knowledge 
general, and to contribute, as far as I could, to the improve* 
ment of this instrument in any hands, being the design of this 
essay, I thought it necessary to state the above particulars 
though i doubt not (bat these, as well at other matters 
of moment in the operation, are known to many, who chute 
not (d make (hem public. Thus the great skill, in the con¬ 
struction of die telescope, acquired by Mr. Short, seems not 
to hate been transmitted to any successor. 

FisuTstioo of ^ 1 come now to speak of the most difficult part of the me- 
ibc miiTori, chanism of this instrument, that of communicating a proper 

figure to the mirrors; on which depends the powers of the 
telescope, when its dimensions are given : for the manner of 
polishing them, to the highest degree of lustre, has been al¬ 
ready well undershxxl and described. They who have tried 
(his part of the^k, and know bow inconceivably small is 
that incorrectness of tbnn, w]}ich will produce grievous aber¬ 
rations of the rays of light, will, I am sure, readily subKribe 
to the assertion, that * Aoc epia, hie labor m! Methods have 
indeed been proposed bt bcccmplishing it; but not a single 
hint g1s«n, that I know, of the jnodus opaattdif Ot the grounds 
of these methods: in*romuch, (hat, when! first tried to polish 
mirrors, I had no idea why any figure of them, different fiom 
that of a sphere, should resuH from the modes of polishing 
lecommended. But, on my making the attempt, in the ways 
proposed by Mr. Mudgeaod by Mr. Edwards, I wm sorpris^ 
to find, that sometimes a spheroidal or other irregular figure 
and omietunei (though nmly) a cpnoaUl one, was produced 
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by caw of eiOi^ bcit^ to me then unknown; 

and disappointment or success ap|)ea^ing to depend on mere 
accideoti and not on the degroc^i^ pants and accuracy used in 
the process 

At length I began to auspect, that these varJalionr, In the The roeiboJs 
event of the process, (which will be hereafter accounted forj v»ry 

arose from some pr(>perty> not adverted (Oj in the pitch tiial from the pro* 
covered the polishing tool; which material has bce^ generally ^ 

used for this purpose, of communicatjng a proper tigurCf as 
well as a high polishi to the mirrori since it was lirst recom* 
mended by Sir Isaac Newton; being ct)mroonIy spread on 
the polisher, to about the thidtness of a crown^pSece/ and 
tlieii covered with the polishing powder: (the manner of 
doing which I suppose the reader to be acquainted with^ as 
•also with what has been made public on the subject, by Messrs^ 

Hadley, Mudge, Edwards, &c.;) and I was conlirmed in my 
su^piciont from tl)e fallowing reasons, after I had fimnd tlieo 
approved by many repealed and diversified experiments. 

Pitch ii* a hoit unelastic substance, which, as such, will The pitch, ^ 
suffer a permanent change of form, when it is made to sustain 
r degree if pressure sufficient (o communicate an mtestine 
n)Oticn to its particles: and this property directs os to con* 
iilder, what may be the effect of the pressure of the mirror on 
it, when spread on the polisher, as to the figure it may then 
gradually acquire, during the operation of polishing, and the 
resirtance aud friction it will oppose to the mirror: for, by 
reason of the tenacity of its substance, it will rensl a certain 
degree of pressure, w ithout change of its form, but will yield 
to a greater pressure. But it is by its resistance the mirror 
is worn dowif and polished; ii^ therefore, that redstance be 
not uniform and equal, on tlie whoie surfacb of the polisher, 
neither will the abrasion of the mirror be in every part; 
the consequence of which must be,^ that both will d^encrate 
from an uniform curvature, i. e. fr<mi a spherical figure; the 
mirror from unequal friction, and the pnliiher from its mobility, 
by which it will adapt to the successive alterations produced 
m the* figure (£ the nuiTor; their muluaKaction and reaction 
inducing a change to botfa«*^ 

* This change, howmr, being so tittle, w to be iaperrcptible 
hj the senses, anti, in the ina|rDaUen, referable to various other 

D ♦ 
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4 

The law of its 
(iviog way« 


explanation. 
It recedet tiri 
k)rmly> 


As Ihe (Hlch ia (in tnir present inqtiiry) to be comidered ii 
ah homogeneous subsU{^2> we must suppose, ihnX its resist 
ing foreoi as well as ihat of ^e . pressure Uie mirror on Jti 
are unifenniy diffused over Ibe surface of At polisher: andj 
from beocej it may not, perhaps, be easy to conceive, how tiw 
sur&ce of (he mmt could snstaia iVom it any inequality of 
resistance and Iriction, In fact, these would be equal and 
uniform, in every per(» if the pitch were a substance, eiibw 
of perfect*'hardness, or perfect Suidity; but it will hereafter 
appear, that its consistence must not be so hard, as (o render 
it incapable of nny change of form: but, on the contrary, so 
soft, as to yield, in a small degree, to the pressure of (he 
mirror: at the same time, opposing a resistance, sufficient to 
wear down and polish it: and the inquiry is, bow that rc^iisU 
ance is modifted. 

Bodies of perfect hardness, such as glas<, flints, &c. will not 
admit a total intimate change of their form, in all their dimen* 
siont, without a dUsufelion and permanent separation of all 
the particles composing their masses, (except wben they are 
brought to a state of fusion by heat). But soft, vi^cud, semi* 
fluid bodies, such as lead, pitch, &c. will suffer such change, 
preserving tlie cohe>ioh of their particles, yet, at tlie same 
time, undergoing a gei^ral intestme motion of all die par* 

causes, it becomes necessary, in order to establish the true cause, 
not only todeduceits existence and ^ecU solely from reasoning 
on physical principles, but also to obviate other dilTerent conjee* 
tures that might be formed, by stating felly those circumstances 
that take place in this operation; and which, indeed, are 
sary to be clearly understood in ^dicious practice. Both these 
ends cannot be answered, in a disquisition new and mtricate, 
withouta minute expfenation t and this, I hope, will be received 
ai my apology, for tbe prdizity of this account, wiitch l would 
gfedly ^ve ctirtailed, if I toew bow to do id, without making 
it less ifltell^ible or useAd to the practical optjciaib This class of 
Ttadan. wbitbrpve any diffusiveness on a owchauical subject, if 

the perusal may, tend to spare them the greater labour of, fruit hta 
experimenU; or afford any hint towards conducting them luore 
judictOQsly: and as for (h^ use this pap^ was designed, I bavfr 
adverted to such various matfen as I thought most worthy their 
attention; and which yet hjive not been so fully and fenllliarly 
escplatted by o&en^ as tb^ tote, fer theMmettonof 
an artist. 
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ikiw among diemsdves: so that Ibc coat of pitdii pressed, 

OR each side, between the pafailel Mriacei of the mirror and 
pdisher, will, by their force, be equally extended lal^^y in 
every dire«Uior>; by which an equal quantity of motion will 
be communicated to all its particle; since no particles, except 
those at the exlremities, can move, without protruding others* 
and these, the rest, successively, as ^ the ma« were % fluid 
body. 

But, though all parts of the siirface of the polishor\eceivear — tim with dif* 
e(tual pressure and motion, all do not exert an equal degree 
resistance to (hat pressure: tor those parts, that cannot move cm pans of itie 
witV^ut disp>acJiig and overcoming the resisting tenacity of a 
greater quantity of the surrouadmg mass of pitch, than other 
parts do, mast oppose the greater resistance to the mirror, a« 
having that of the other part^; superadded to their own. For 
ascertaining thix, the force impreised, and the quantity of 
pitch, conflning any annular tract of the polisher, should be 
computed* In the present caae, where the coat of pitch is a 
(hm equal siatum, of circular form, we need regard only its bu» 
perficiul dimension, and consider all parts of it as alilce situated 
in theaboi o respect, which nre cquidisUiit from the center, or 
from the outer edge of the polisher* 

To this purpose, let the surlaceof the polisher beconceirod Drdnctlon of 
to be compost of an indefinite number of concentrical zones or ^^0,011 ct* 
annuli. Each of these will sustain an unift/mi pressure, frcmi ptessure. 
the mirror, proportional to its area, because, (he force im¬ 
pressed on the mirror, and its altradioo to tlie polisher, is 
equall|^^a 5 cd on it. The areas of these annuli, taken sepa¬ 
rately* arc the diSerenccs 4 >f the two circles, whose periphe¬ 
ries inscribe and circumscribe each of (hem; and tiK^are 
consequently to each other, as the diflerences <d' the squares ol' 

(heir diameters, or as those of their rada; and th^ series of 
them taken; in order, from the center to the extfcmiiy, arc 
sfrictlyas a rank ol lgurate numbers proccedmg from unity, 
viz* tite odd number I, S, 5 , 7 , &c. But, since (heir br^th 
is supposed to be infinitely smaU, they may betaken as propor¬ 
tion^ tw their mean diatneters radii, i, e. as (heir distarn'cs 
from the center of (he posher $ which distances'will, therefore, 
repmeat the pressure on each anoolust aod the quantity of 
motion commuaicated by that pceaure; seeing il must as 
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the Aomber of particles the annulus contains that are moved j 
h e. as its area. # 


This feiistance resistance to the forte impressed cm any annulus, 

huy be raised, being as the quantity of pitch to be put in motiim by it, will be 

different, not only as the aonulos it nearer to, or farther from, 
the margin of the polisher, but different, aho, as has either 
one imugin only, or two, i; e. when the poliUier is entirely co¬ 
vered irith pitch. Of when it has a space leA uncoated at the 
middle; i^hich Utter always is, end must be the case, when 
the groat mirror of (he Gr^orian telescope is to be polished, 
which has a perforation at its center, 
taktns First. When there is no vacant space in the middle: the 
OicTiufacc of several annoli will be at the circumambient 

ihf puch at spaces only; because, the pilch not being compressible, it is 
places. towards the center, H can, in j^elding 

to the feme or wdght of the mirrorr extend iUelf, by lateral 
motion s and the space, surrounding any annulus, is the diffe* 
fence between the circular area of the polisher, and thaLin* 
scribed in the annulus; and is, relatively to the rest, measured 
by the difference of the squares of their radii, vie. of the dist* 
ances of the edge of the polisher, and that of ihe annulus, from 
the center. But since, in this case, the bodies (of pitch) are 
unelailic, there can be no augmentation of motion; nor pan 
the quantity of motion and actioo communicated, and, consc« 
quently, the resistance to tl, and reaction, exceed dial which is 
impressed t on which account,! imagine, that the resistance to 
the several annuli is to be taken as proportional to the pres¬ 
sures tk^ sustain, and measured by them, i. e. by Ifaei^igni** 
tudet or areas, or the number of particles in them, (o^ich a 
molioo is hopirted ; which were stated to be as their itspec* 
live radii or distances from the center: and, consequently, ! 
suppose the resntance to be the inverse of this, or as the 
dismneef of the annuli from the enter edge of the polisher; 
wfaM distances measure the direct resistance, or the quantiiy 
of pitrt, to winch equal motion, with that in ihe respective 
annuli, is communicated. 


SfMwfacen* 


And from hence it foHows, that, if a mirr^, previously 
ground to a spherka! figure, were to be polished on such a 
polisher as this: the resistance and friefron of the pitch# .Mng 
greatest, and increasing to a maximun pi (he coatoc# and 
dioiMshiflg towards the extremity^ would wear down and 
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polish the mncr, most in the centnl part> and teait towards 
its edges; thus giving to it a cttrviUure« the reverse cf t 
^oid« which it ought to bave» and which it can never at 
first acquire correctly, by any other mode of polishing, but (hat 
of wearing it most down (and thus ttimng its curvature), 
towards its extremities.^ 

Secondly. When there is a hole made through the center 
of the polisher, et a void space left there, uncoaled with 

pilch.t * 

In these circumstances, the pitd) wilt have liberty to ex- ^hewa la 
pand itself (when yielding to the pressure of the .mirror), 
towards the center, as well as the edges of the pdhber: and, ^ polahet. 
as tile resistance and friction, in any annular tract of it, is as 
the direct extent of pitch, bounding it on either side, it ibi* 
lows, from what has been laid down, that it will encrease in 
any part, as the distaxK:e of tlie same annulus encreases, from 
each extremity of the coating of the polisher \ and wtli be in 
a ratio compounded of the distances, from the interior and 
exterior nwirgins of the pitch. So that, if the breadth of the 
polisher between these margins were, (for example,) 5 inchest 
then the pre^Mure aad friction in the middle tract, equidistant 
from (he outer and inner edges, Vould be, to that prevailing 
gt the distance of half an inch from either margin, us to 2f, 

(nearly as three to 1;) and the aame, at proportionate dis* 
tances, in polishers of any other size; whMi unequal pres¬ 
sure could never preduce, in the mirror, a regular curvature 
of any species; and, in the spaces oearer to the margins, the 
inequality of pressure would still greater. Whence may be 
conceived the impossibility of figuring mirrofs correctly, on 
polishers disposed in this manneri without some remedial con* 

(rivance; whether the face, m area of them, be of a circular 
sluqie, as directed by Mr. Mudge and oibera, or oval, as pro¬ 
posed by Mr. Edwards: for the mirror would he thus least 
reduced, and left of a spher icU form, at the middle and edges; 
end be worn down, and bollcwed mto a difieqml mxLirregulu 
curvAttre^ in the interme^te tract, 

. 

* It villbe hemtler (ot vtut partiMHr parpwe, wlel^, 
such , poUtber may toployed. 

. t ’niefc ought sli^' to be a hole made through the polisher 
topteraittheoosfiiten(!titofairor«ater» qat the centre of It 
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Maiie the po« 
libhcr Urs<'f 
than tJie mir* 
ror. 


CMrtr.Kt ;he 
cvmir hole. 


Cnt (AM same 
ihe UM’ oi 
lllf pcIl'lH'f 
wt>crr tlic rf‘* 

action If tal¬ 
cs!. 


lo this way, 
the ](iuai), as 
we)k|| ihti 
larc^e tpr:cu« 
Jumi, may He 
iUily filmed. 


For tl>ese iQct»nvenicnce«i boweveri arising from the un* 
eqaal £viion of the polisher, there arc the iblbwing easy 
and adequate remediei; which viU« in the sequd, be mot^ 
fiiUj eaplainedj and applied as in practice, to effect die degr * 
of corvatu/e, or any correction, of the same, which may be 
requisite. 

Fir^. 6ipce the Oirvaiore of the mirm ought to be gra¬ 
dually reduced icwanU its edges, which can only be efiected 
by an increase of fnetion in the corresponding part of (he 
polisher] and that (hii Utter eifeet ji to be produced in any 
part of it, by enlarging the surrounding coat of pitch : it fol¬ 
lows, that, for Urn purpose, the breadth of the (»oUsher must 
bf enlarged above that of the mirror] and this in the same 
degree, as the curvature of (be mirror h to be diminished: ro 
that the polisher is to be of g^fiIte^t breadth, for a mirror 
of on hyperbolic, and least, for one of a spherical figure. 
This, however, is to be done, uodor the limitatioiu hercailer 
mentioned. 

. Secomlly. To preser^t the regular gradation of curvature 
towards the middle of the micror, the luicoated space, at the 
center of the polisher, should be contracted to a certain limit, 
vkhich will be defined] though, for the reasons above men- 
tioiK^d, it <an never be filled up altogether. 

Tliir<lty. Where Use redbtaiKe and friction of the pitch, 
in any tract on the lace of the polisher, U computed as above, 
or found in effect, to be too great ] it may be lessened aod 
regulator, in any degree, by cutting, out of that part of its 
surbee, some oi the pitch, at proper intervaU, in narrow 
channels or furrows: t^ number and d^pth of which ought 
to be proportioned to their di^^Unce froip tbe edges of coat 
ei* pitch directly, to the rcduciiou of curvature, proper to 
the corresponding parts of the mirror in\'er$ely, and should 1>e 
in a ratio compo.ui]ded of both; fur, by these cavities, the co]i- 
tiouity of tile pitch being dioolred, its resistance, depending 
tbereon, may be.raodified at pleasure. 

In this maDner may the polisher be so disposed, as to wtn- 
municatc a correct figure to large minors, and even to those 
of smallest «se. Now, whatever tu^vtnay hKve attended 
the efforts .of other persons, inxoramuiMfeting a proper figure 
to the gvwr speendum, (especially Mr. Short, whib^ I have 
maoifold reasons for believing to have been among the most 
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eminent opfrclaTM^ as veil as artists^ that have labonre<i in the 
improvement of this instrument;} I have nol heard, that any 

C gthod has been .proposedi of communicating* to the UM 
irror of the Gregorian telescope, any other than a spherical 
hnm, which yet may in this maoBer be done. And it must, 
iu this telescope, be a thing most desirable to accon]j>]ish; 
especially when its sice and aperture is so great, that It 
would be difficult to impress, on the extcasive sur&ce of its 
great mirror, (merely by'the small alteration of iigifre, which 
could be produced, in the delicate operaliofi of polishing,} 
the degree of change, from Its prm state of spherical curva* 
ture, which would be requisite; since the delect form, m 
this mirror, may, in these rases, (as will be shewn,) be easily 
compensated, in the figuration of the little mirror. For the 
greater fiae of this latter, in such instances, will render h 
capable of more steady handling and inolica, and more equal 
pressure; and so more manageable, and susceptible of a cor« 
rect figure, in pr<q)ortion as the enereased magnitude of the 
great mlrro/ renders it unmanageabb: which is, plaitdvi a 
gr^at advantage, in the &bricati(m of this telescope; whose 
mirrors will thu«, in the cases where it is most especially nc* 
cessary and desirable, admit mutual cocreclion and compensa* 
lirm f(v each othcr^ deii^ts. 

The principles, or physica} causes, operative in this process, Difficutiles of 
as above slated, seem to be incontrovcrlibly evident; and, as ^hcproccsrs. 
i am not aware of Wy paralogism admitted in the rea^^ontug 
upon then, 1 must suppose, Aat a mode of operatim, oon* 
f<ifinable to these principles, H Ihe thing chiefly requisite to 
ensure success. In diis view, I have attempted to crmdiicl 
t)>e.process; and, as the almost insupcrahle difficQltres attend¬ 
ing it are felt, even bytho^e whose Inveulive powers kn<l 
resources ought to afford the highest hopes of accomplishing 
the object, and yet disappoint them in their attempts^at high 
perfection;* so I, among others, mayhe allows to state 1 ^ 

* Sir Isaac Newton, who bad himself UHonred in this under* 
of polishing the concave mirror of bis own telescope, and 
with tdenti for the work, and such suc^cess, as to'discover 
that m^hofl of doing i(, whkb has, to lliis diy, been followt^rl, 
observoi, (to use lue oven words) that optict ins(rtmuM<(s 
» io%a biwjgiit'to any depw of porfetlion imaBioabk. prp- 
" Tided a rettreting iubslanre could be found, which would j»if- 



i6 HEnifTli^G TCLESCOrt* 

diScuUIcs, {halt to my apprehcnsian, occurred ifl the cnte^' 
prize, and to chyizto (^criicns; as, irom hence, there may ho 
suggested some bint^, to lacilitate or abridge &ture labour ||| 
others, or to prevent hopeless trials. V 

Araofnenuaod I m\i$i observe, then, that different effects must necesstf* 
iofei cnees res* fjiy follow, from using, in the process of polishing, pilch of a 
proc(^^%- harder couMstenec. If the pilch be of a temper quite 

lotuof Bunon. h^rd and unyielding, no jwt of the surface of the mirror can 

be made *10 suffer a higher degree of friction than the other 
parts of it, unless these latter parti be elevated and detached 
from the face of the poll her, and disengaged from contact with 
it; because, in this case, both mirror and poU>h^ arc sup¬ 
posed to preserve their genera! shape regubr and unaltered: 
and thcicforc, the contact, and, consequently, the friction, 
must be either complete and equal, on the whole surface, or 
noneat all. For, if we suppose, that, by the wearing down 

** lishas finely as glass, and reflect as much light as glass trans- 
^ mits, and the art of commuucating to it a parabolic figure he 
also attained. Rut Ibm seemed ke) verj* great difficulties, 
** and I had almotf thought thm miuprrffMr, when 1 farther 
considered, that evety hr^larity, in a reflecting ui]>crfiae8, 
nukei the rays stray five or six times more out of thmr true 
** course, than the like irregularities in a refraclmg one; so that 
** a much greater curiosity would be here requisite, tbaniafigur- 
“ ing glasses for refractiort . . • • &c. 

** But having afteiviards thought on a tendtr way ^polishing, 
** ptoper for metal, whereby, as I imagined, the figurewould alto 
" be corrected to (he last, (i e to the utmost) I began to tiy what 
might be effected in this kind; and, by degree», perfected aa 
** instrument.... Ac «... and aftcruaidsanotherone* 
The tender way of polidiiDg, which Sir Isaac Newton here 
mentions, was (as be aflerwards desenbed in hb Optici,} to 
cover the polbher irith pitch: and he declares, that he imagined 
ihtfgure, as well as the would by means of this, be per- 
frcled. 1 cannot Mp ^inkiDg, that tliis extraordinaiy man, 
who was bom to antkipate others in inveulion, as wdl as disco¬ 
very, bad the same ideas as are^here detailed, though be did not 
eiplain, nor, perhaps, succeed in, the apphulion of them in 
practice; ter be states, Qn his Principia) that a spherical mirror 
will reflect the oblique peocib, inuing froia thcextranlttei of the 
ileldof view, as truly as a paraboUc one, and sterns to despair of 
ffiecting a more correct figure. 
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Wthe mirror towards ihe extremities, it is made gradoaHy to ^gumects and 
change tU spherical form, the part of Us area« so abraoeO ana pecuag the 

« m<;hed, cannot subside into a staie of actual contact Ivith process of po- 
^lisher, unless the other parts of it arc elevated and dUen- lishinjmtfwrfc 
gaged from the polisher, at the same time; or unless it may be 
imagined, that the particles, worn off the mirror by friction, 
are applied and adhere to the corresponding parts of the 
polisher, so asto rai^e and augment its surface,just as much as 
that of the mirror becomes depressed and reduced.^ • If this 
effect could be supposed to take place, it would follow, that, • 
in every variety in the diret^onof motion in the mirror, the 
friction must tend to wear down the edges, rather than the 
middle of the mirror; because the motive force is always ap* 
plied to a part of the handle to which the metal is fastened, 
raised more or leas above the surfaces in contact. The effect 


of which must be, to communicate to the toremo&t or advano 
ing half ofthemirror^ surface, a pressure downward, on the 
face <\f the polisher, equal to the force expended in moving 
the mirror forward; and thus to abrade and reduce ihe several 
parts ofthemirror^tsur&ce, proportionally to their respective 
disiancei from the center; by which its curvature will be 
made to approach to that of a parabola, by its wearing down 
most towards the edges: and this, weather the motion be con¬ 
ducted in lines diametrically across (he polisher, or with round 
strokes; so as that ib center should desaibe, e\'ery time, u 
little circle, about the center of(hepoli«Kcr. This is, however, 
entirely on the supposition, (hat (he edge^ of the polisher 
become raised, by the adhesion of the dust worn from those 
of the mirror: for, if this were not (be case, but that the po* 
lisher were to retain its spherical form, while that of the 
mirror waa altered, the contact could not be general between 
two sur&ces of dissimilar shape. If the«e adhered together m . 
one part, they must be dissevered in another s and the force, 
necessary to seperate them in this latter part, which can never 
be greiUer dian that required to move the mirror forward, 
must yet be more than equal ix> the force of cohesion, ia (he 
part of the mirror, which, in each strdLe, is to be dUtmgaged 
from the polisher. This pressure U found, in the case of 
bodies in contact, to be incomparably greater than the w eight 
of the ilmosphere, which is equal (o about seventeen ot eigh¬ 
teen pounds on every square inch of the surface of the mirron 
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Arsameofiand m)i, when ihu latter U brought so near (hat of the polisher^ 
as to suffer fiklion from the powder bedded in it, (heir mutual 
ftwdii of po- attraction will atuouni to a much greater force than is re 
liiLinj mirrors, to move forward the mirror: no part of which van, the 

be disengaged irom (be poli>hcr» doti consequential be une* 
qua^y voro down# so as to produce, in iU 'surlkce, a form dif¬ 
ferent from a spherical one# or from that of the polisher. 

This reasoning and conclasiou willeqaally stand, whether 
it be su]<puscd# that (he force of cohesion is conllned to the 
very surfaces in contact# or extends in a litilc distance from 
them# diminishing in (he duplicate# or any other ratio of that 
distance; and that the bodies are not wholly removed out of 
the sphere of attractiou when there is a small mierval between 
them. For# as this force is greatest at the very surface; so# 
the bodies in contact cannot bedi*:joined at all# to the smallest 
distance# but by a tbreo superior to (be whole cohesive force. 

It may# perhaps, be iroagine<l# tbt (he pressure of the 
atmosphere ought to be taken into consideration# and be added 
(0 the force of cohesion# which keeps thw surtaces in contact 
with each other. But this pressure acts as much upon the 
coal or plate of water# which iuust be interposed between (he 
surface^ ol (he mirror and polisher, as upon these surfaces 
thewiM lvc<: and, b^*ausc the pri-ssurc »]>on aay part cf a 
confined duid# is propagated tothe whole of it# in every di¬ 
rection; so# the weight of the afn>o(pliere# resting on the 
edges of ihU fluid plate, (end^ as umch, by the interposkion of 
the ^mc# (obiioy up# and force assunder# the surfaces resting 
on it, as it does to compress (iigetlier these surfaces# by 
its action on themsekes; and exeiU itself equally to prevent 
their approach on one side, as their recassion on tbeoth^. I 
conceive the agency oi* these ibrcci to be this; tha I the plate of 
•water k so stiongly attracted by she surfaces nearly in con¬ 
tact# as to bi‘ kept from running ofl*# nud lias its outer edge 
^exposed to the weight of the air; \vho»c pres^re is thus com- 
monirated to ait tlw particles of the water# and, by its me¬ 
diation# to the ermtiguous sur^cesof the mirror and polisher. 
Arid# though all these are really t'ompressed together, by the 
lurroaiiding atmosphere# yet J conceive that this does not 
hinder their gradual leparalion from being effected: because# 
ns taslai that separation takes plat e on any side# the ttr and 
water rush in between the suriaccs, 4o M up the vacuity# as 
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ilisfoimed; and no farther resi-.tnncc arises lo llicir disjunc- Argumentssnd 
tion, than what ir owing to the viscidity of the fluid inlerposeu, ihc 
and to the force of cohesion ; which ktler acts, in this ease, j>ruccss ol po- 
Huilc dirtcreut from any external force of coinprcssion; and mitron-. 
prevail?, as 1 apprehend, lo a small distance fiom the surface, 
tl i m i n i sh i n g i n ill c rat io of some high pi i wer of that dis lance. * 

And hence I sup|Hisc, that the weight of the alniospherc is 
wholh hu*iiicienl,iij keeping the minor aiul jK)!i4icr in muluul 
coherence, when any iu|uorof ]K;ifccllljidily is bcu^een them; 
and that the ii^rce ofcohision aits atone to this enixt. Ac- 
co.dingly, it found, that, when (he polisher is so much weU 
tc'l wiih water, (hat Ihcicis loimcd aamlinuons jdatc of ihu 
fluid be (ween it and the mirror, an additional foict*, snflkienl 
t(i Mjueeze out the water inter posted, luvome^ ru|ui itc. lo 
bring ihe surly;c$ into aeuiaI<ontact, and to produce so iiuicJi 
friciion between them, as will serve to wear di»wn and pUish 
the metal; which pioce<s will befoiim?, in these circiimstan* 

CCS loa^lvance very slowly and irrcgulaily. And, on the 
ronUary, 'li . n co little water is applied to the polisher, that 
it is Old) *,iaded:anp, and scarce wet l‘*d, {i. e. when there h 
lift! a coulinoous body of lirpiid mk'rposeJ bchvism it and ‘he 
ir.Vror,) Uw i. its contact with ihe metal vsill U: s>> inbmatv and 
strong, that (he latter will polish very quHIy. For then their 
^jiiiOces approach within ihesph'^re of the allraction ot cohe¬ 
sion ; insomuch (hat, if alt moisture were sufloreJ lo evaptimlc, 
ths* mirror and polisher would cohere soiirmly, a* not loperrah 
any fi id ion, or even a Reparati.m of ilieii ->u'1jcci, and the 
poii^^ler would be de^itroycil; for then the wijighi ol’iiwnlnur- 
phcie, alio, would be supeiadded, when n*) fluid i>inlerposcsI: 

* If it were supposed, that the fonv Cifc'flusion is fo 

the surface of bodies, and acts only iu ilw **UU* ol actuai cautuel; 

5l would b(f hard to conceive, why a drop of m;n r «l: utId ascend, 
in a conical ^iu8s-pipe, whose nan**?/ tnd was delated: since 
the drop ought, on ihU supi>05itio/i, to be altiactcJ asmueb by 
the surface below, as by that above it: aud.iU w« *ght oii^nt to 
make it descend ; and there would be riothirg to make it spinad 
Ik-yonilthc '•jiace of contact which it occupu*'*: wheroav if Ihe 
allraction extends, directly in right iincs to a di,Un<;e fiom the 
sides of the p.pe, the composition of their tones on^hi to make 
the drop ascend, and spread itself in iU course, ac it happeur iu 
filet, • 
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* M which shew that their cohesion, when a fluid does intervene, 
is not caused by the pressure of the atmosphere. 

Agreeably to this, MKe sagacious Newton directs, tliat, 
towards the end of the operatloni no more moisture should 
applied to the polisher, than what it will contract, from the 
operator's breathing on iU Indeed, a person, who has forincd 
adjust conception ofhU genius and intense application of mind 
and considered the bints and precepts lie has given in this work, 
can hardl;^ doubt, that he iMMld, and, perhaps, would, Imve 
furnished a theory of the rules and method of this whole proc'ess; 
bad he nut itnagiued it would, at that lime, be regarded as 
a matter of too little importance, to deserve so minute an ex* 
planalion, whkh mu>t be n<^$arily prolix, and seem un* 
worthy of him, who was occupied in more sublime ^speculations. 
HaH ph<h From thi« it follows, that, when (he pilch is 6f unyielding 
will not fuve a hardness, it will noi, in any mode of polishing, communicate 
goo'i figure, mirror the desired shape, if the dust worn from the 

mirror, does not alter the shape of the polislier. And, as 
this $eems not likely to happen, so I was not surprit^ed, that 
my efforts, to effect the desired figuration of the mirror, by 
using very bard and refractory pitch, faderl of success. 

And there is this jnconvenience, naorcover, ia Uic use of 
fallen pitch, via. that it makes so great resistance to the sinking 
and bedding of the polishing powder in it that the particles oi 
the powder, however fine it may be, will, on any Iresh appli* 
cation oflt, or when any grains of it arc accidentally dislodged 
from the pitch, roll about loo^ on the ]>oIj^her, ur^d scratch 
tlie face of the mirror, so as to destroy the polish before given ; 
—DOT tvill ii making any fresh application of the powder inadmissible, 

rrccivciiiepo- unless die pitch were to be softened by heating it, which would 
Ii-*Jiinx|KJwder. former figure, and render the operation uncertain 

and tediou>. It was to allow the polishing powder to fix itself^ 
without rolling loose on the polisher, and to suffer all its parti* 
cles, however different iu size, to sink in it, so as to form an 
even surface, that Sir Isaac Newton, in his sagucily, employed 
n coat of pitch on the polisher, as a soft substance, that would 
yield to the powder, when impressed on it by the mirror, and 
rot afford such resistance, as to make it fret the fact of the 
metal I and also a«a substance endued with anolher property 
equally necessary, that of being perfectly unclastic. For no 
elastic substance will ever communicate an exquisite polhli to 
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ft metallic speculum, though it would to glass, crystal, or 
jewels; l)ecause no tnelal can be ca^t, perfectly free from small 
pores: and any elastic substance,,if^employed to polish it, 
would jnsiuuale itself, together with the polishing powder, 
into these pores, and wear down their e<lges in such a manner, 
as to convert every pore into a long furrow or cavity: which 
would occasion the destruction of U»e whole surCice of Uic 
metal, ns was truly observed by Sir Isaac Newlott. And tlftis 
it appears, that, to make the pitch loo hard and refractory, 
would be to destroy every properly in it, which •renders it 
eligible la this operation. 

If the positions, before stated, be well founded, it seems to poUshet 
follow, that the desired change in the mirror, from a spherU must change^ 
cal to a conoidal figure, can only be cDoc'lcd, by a change in 
the shape of the polishei, gradually acc'ommodating itself Co the toi clunges, 
aiieratloii, produced in that of the mirrw, duiing the process 
of polishing. Nor, indeed, can it well be conceived, how 
the mirror could alter iu spherical form, if that of the polisher 
remained unaltered; for a conoid could never, in Ike usoal way, 
and wiihuat a partial separation of Uie surfaces In contact, be 
polished on a segment ofa sphere, nor even on that of a conoid, 

**, during iHe friction of their surfaces, the center, or vertex 
of the one, were to be moved to any considerable distance 
from that of tlic oU^er. So that the strokes, in (xilishing, must 
never uHimalely be carried so tar as to remove the center oi' 
the mirror to loo great a distance from tlmt of the pnh<(her; 
even though its snribce were so lurd, as to preserve its iigure 
unaltered by the pressure of the mirror.* 

* For the several reason*' above mentioned, I amioclined to 
think, it will be very difficult to disco\er a method, difl'erenl 
iVom that here CAplained, of coniinunicaUug, at the same linje, a 
perfect figure and polish to a speculunu it is plain, that New¬ 
ton could think of no better; though 1 ima^ne that, in this in* 
stance, he tried his inventive powers vrih those of Des Cartes, 
who had published a metiiod (in t.beory elegantly geometrical) 
of figuring optic glasses. A? d I cannot dissent from those, who 
think this was the method employed by Mr. Shoi-t, with such 
success, in figuring the mirrora ol his telescopes; I mean a con* 
duct in the operation, sagaciously adapted to the properties of 
the pitchy coaling of the polivher. 

It,must be obvious to the reader, that none of the remarks of 
dlrmiuns, contained la this essav, can be me^t to apply direct* 
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TJie pitch Agreeable to Ibe&e positions, I found, in my trials of po* 
Jilue^Luicf^ Jfshing mirrors in the cocDmon way, by straight or round 
Chan common, strokes of the mirror, /otj the jH)lifther, that the operation was 

more ea^y and successful, when I used pitch'of nearly the 
common consistence, than when I employed such as was 
made very hard, by long boihng it, or by the addition of 
fi^uch resin. Such softer pitch will admit more than one ap* 
plication of the polishing powder, without scratching the 
xneUi, or^ spoiling its previous polish; by which means, the 
process will be more expeditious. It will instantly accom* 
inodatc itself to the successive alterations in the furoi of the 
metal ; as this, by wearing down towards its edges, gradually 
changes from a spherical, to a conoidal shape: and it will 
promote (his cfl'ect, by opposing a greater resistance to the 

ly to the polishing any speculum, w!uv;c magnitude Is too great, 
to admit of Ixnng moved on a polisher, of equal size with Itself. 
Where the friction, and force of cohesion, of sue! i large surfaces 
in contact, and the weight of the imrror, exceed the motive 
power that can be employed, a polisher, of less extent than the 
whole surface of the mirror, must be applied, to traverse, in sue* 
cession, the several parb of il; and the motion must be given, 
not to the mirror, but to the polisher. Instruments of far less 
enormous magnitude than Doctor llerschcirs great telescope, aie 
.n/i generis, and miuire particular methods of polls]ling the mir¬ 
ror adapted to their size. For such, no person should presume 
to propose any method, whkh he has not approved in practice r 
though, as the general principles here laid down, are, with due 
accommodation, applicable to a polUlicr of any shape or extent 
of surface; it should seem, tiiat, if such great min ors couhl be po¬ 
lished by a regular and uniform motion, their polishcr» might be 
made such segments or sectors, ^c. of tiie area of each rcsjwctive 
mirror, and of such breadihs io dineront ports; and the furrows, 
made in the coating of pitch thereon, of such number, proximity, 
and depth, os to atford, in the tract of the motion o(* each part, a 
degree of pressure and friction, reciprocally proportional io the 
degree of cur vatu re, proper to each concentric zotic of the niirror*9 
surface; which would tend to produce the desired dgurG,so fur as 
a polisher, covered with pitch, could be made InstmnurnUl to this 
purpose. Fur though the size and shape of the poli^ihcrwere to 
remain unaltered, yet Its resistcnceand abrading |>owvr might be 
considerably imxli^cd, by varying (he number and depth of the 
* furrows, made in the pitch which coven it And the efleebof a 
process, thus conducted, will be commensurate to tlic Ume it ifr 
prjsistcd ut 
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tneta!^ and greater friction towards its exUeiiiIlie«» when its 
previous disposition on ihe polisher hns been judiciously pro* 
videdj in the manner before explained* * 

But, to fulfil these intentions efleclualIy, a certain kind of Ocftaiptionof 
motion, of the mirror on the polisher, must be carefully t>b* 
served, during the operation: for, as the toiler pitch will proper for ziv* 
conlioualiy yiclil, and sink under the pressure of the metal figure, 

so, the fijrni of the polisher, degenerating in every stroke, 
must be recovered, and preserved correct* According to the 
priiu'iplcs bcfire laid down, the face of the polislier must be 
considerably larger thauthutof the metal, iu order to atlord 
a greater rosistuucc to the speculum, lo\s*ards aU extremities; 
so that, as the metal covers only a part of the polisher, if the 
I'ormer were to be confined in its motion, the pitch, sinking 
under it, would expand itself laterally, and become heaped 
up suddenly, around the tract of the mirroc’s pressure; 
which must, therefore, to obviate this, be so conducted, as 
to truverse, in ((uick and regular succession, every part of 
the polishc'^ in order to recover the regularity of its figure as 
iast as it becomes vitiated* And this is cfTecLcd in two ways: 
either by Gijlirged circular strokes of the metal, bi'ought 
considerably beyond the edges of the polisher, in order to 
repress, towards the center, the jntch, which had become 
raised near its edges, or by straight diametrical strokes, acrosa 
lU surface, in every direction successively: either of which 
will tend to preserve the figure of the polisher, and, conse¬ 
quently, of the mirror, nearly spbericaL As, however, a 
sphcriLoi figure is not that wltich is ultimately in ton dud, so 
these modes of conducting the process are to be pursued 
only till the mirror has acquired a su&nent polish, and a figure 
nearly spherical: and then, in order to give it a parabolic or 
hyperbolic shape, the motion of the mirror, on the polisher, 
should be such, as that the cm ter of it may describe a spiral 
line round the center of the polisher, by enlarging the cir¬ 
cular strokes, till the edge of the mirror vrives at the edge 
of the polisher; and then contracting the motion gra¬ 
dually, till the mirror returns lo the center, in the same spiral 
course. By which means, any sudden and irregular eleva¬ 
tion of the pitch, beyond the place of the mirror, will be 
preveitted; while, at the same time, it will become regularly 
elevated, from the outer edge, in the form of a conmd, and 

£3 
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. thus be adapted ibr commanicaling the same figure to the 
mirror. ^ 

I have been led to adopt and practise this method of po« 
lishing mirrors, by the irair. of reflections and reasoning 
herein described, and with suflkrient success, lor its unre¬ 
served recommendation. In one particular, it corresponds 
vith the method published by Mr. Madge, in the Philoso¬ 
phical Transactions, vis. in the direction of the motion used 
in polUViiig the mirror. But thi^ seems to have been pre¬ 
scribed by him, without any respect to the properties of 
mobility and ine%^uality of friction, in the pitchy coating of 
the polisher; which things he has not noticed. And yet, as 
any sort of motion, without a pro|)er regard and adaptation 
to the ()aa[iticaof (he pitch, would be ineflbctual, it U here 
attempted to supply (hatdcfoct; because no method can be 
rightly pursued in practice, nor iU success be uniform, nor any 
figure already pven to the mirror be altered, if those artists, 
who would follow it, are ignorant of the principles ami 
agency on wliichit is really founded. For, in every process 
of so subtil and delicate a nature, some untoward accidents 
and circumstances mast occur, which will grow above the 
control and correction of any person, who is not aware of the 
secret causes from whence they arise. In such cases, the 
practice will be as imperfect as the theory is. 

Meibod of uk- It has been above explained, how the middle zone, or tract 
ihc flrt^oMhe^ polisher, equidistant from its inner and outer edge, 
polisher. when there is a void at the center, will oppose a greater de¬ 
gree of friction to the mirror, than the other parts of the 
polisher. And, to prevent the unequal wearing of the mir¬ 
ror, by the increased action of this zcuie, it will be pro])er, 
that, agreeable to the methods of prevention of this effect 
before mentioned, there should be circular furrows indented 
in the pilch within this zone, more or fewer, according to the 
size of the mirror, and the designed degree of its curvature i 
in order that the. pitch may subside into the furrows, and 
thus the resistance and iKction in that tract may be diminished. 
This will be very easily accomplished, by putting the po¬ 
lisher on the arbor of a latKe, and ait^ng out some of tlie 
pitch in circular grooves, with a small sharp and concave 
turning cbiseb wetted with water, in which some soap has 
been dissolved. And this may be performed and repeated^ 
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jf oeces^sary, without any injury to (he surface of the po* 

]isher> if it be previously wcUed» to preveut the splioters of 
the piu h from sticking to it; whklmtay be washed by « 
aoft brush or pencil^ from the polisher, it being immersed in 
water. 

Since, in the Gjegorian telescope, the defect of ^gurc 
curvature, from that of a conoid, in one of the mirrors, iray the imall ipe* 
be compensated by a contrary curvature in the other; 
aiuce, in either of the mirrors, whonc breadth h ^iven, the 
degree of variation in it» figure, from that of a sph^To, ought 
to be so much the greater, a^ iU focus, or radius of curvature, 
is Shorters ft will, on this account, be far more difficult, to 
effect a proper figure of the small mirror in this telescope, 
than of the large one; because the former must be u greater 
Kegmeni of the sphere, than the latter. For which reason, 
instead of making the one of an elliptic, and the other of a 
parabolic ibrm, I imagine it would (with the exceptions 
before mentioned) be more proper to rest content with a spho* 
rical form in the little mirror, (by which means, several of 
these Uiter, being fastened, with cement, beside each other, 
on the same handle, might be acturatcly and easily ground 
4»nd polished together, on one tool and polisher, made suffi¬ 
ciently large); and to employ the great efforts on the large 
mirror, in rendering it of an hyperbolic form; which is not at 
all more difficult than it is (o make it parabolic: for, on ac¬ 
count of the small extent of surface of the Htllc mirror, it U 
very dlflic uit to govern and regulate its motion and pressure, 
so us to communicate to it any certain figure, ff polished* by 
itself singly; as it must ho, when it is to be of any other than 
a spherical form. Yet, even (his may, by an intelligent and 
dexterous artist, be acconipllrhod, to a considerable deerec ol 
periectnnij ni the manner above menlionned, as 1 have re- be giveo. 
peatedly experienced; (hough the process is much more easy 
and certain, in tiguring (he large mirror (under that limitation 
of its size before intimated): for the greater the surface to be 
polished is, (he less will any inequality of pressure, in the 
operation, alter the form of the mirror, or the polisher; such 
inequality, being a part only of the motive force employed ; 
and the more extensive the surffice is, the (ess proportion does 
the inotive force bear.to the force of cohei^ion, which (ends to 
proscrye aq uniformity of pressure in the mirror, and of figure 
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in the polisher. And 1 believe tl is on this account^ rather 
than that of*p re venting aberrations of die rays of light* from a 
supposed spherical shape ^of the mirrors, that telescopes of 
greater s^>ertures and Ibd are more accurate ; the larger sur« 
faces of their mirrors having a tendency, during the opeution 
of polishing, to preserve the r^ularity of their figure. For* 
let the aperture of a telescope be ever so large* with respect 
to the focus of the great mirror; yet when the object ia very 
remote* the central part of the field of view (the rays oi light 
from whicK'arc parallel to the axis*) ought to appear perfectly 
ditlinclj if the metals were wrought up to the correct figure 
of conoids t and the vulgar doctrine of aberrations* which 
relate only to spheres* is entirely inapplicable. The only 
standard* for the measures of the apertures and foci* U the 
degree of ingenuity in the workman* who fabricates the in* 
strumenl. There arc many defecU in figure* besides a sphe¬ 
rical form of tho mirrors; and it happetis but too frequently* 
that a telescope is very indistinct* from a bad figure of them* 
though that figure is the nearest to a conoid of any regular 
curve; for this is often the case, when the central, the ex¬ 
treme* aud the intermediate parts of the mirror, successively 
and separately exposed to receive the light from the object* 
appear to have the same focus. And this mostly occurs, when 
the mirrors are small; certain tracts, or portions of their sur- 
&ce, being more worn down* by the grinding or polishing* 
than others* arising from the difficulty of preserving an uniform 
pressure during the operation* and* consequently* a regular 
figure of the polisher. 

Another method* different from that now described* of 
communicating to mirrors a parabolic form* has been discove¬ 
red by the late Rev. M. Edwards* and published in the Nau* 
tical Almanack* for the year He recommends* to make 

the edge of the polisher the periphery of an ellipse; so that the 
face or area of it may not be round, but oval; the shortest 
diameter of the ellipse being equal to that of the mirror; and 
its hmgest diameter to be to the shortest* as 10 to 9. And 
he .iffirnsa* that a mirror* finished on such a polisher, will prove 
tobeofa parabola form; if the process be conducted* by 
employing* throughout the operation, straight strokes of the 
mirror* diametrically acros the polisher* in every direction. 
Mow i^ (he method recommend^ by M. Madge* whatever 
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kii)d of nollon be used* in bringing the fare of (he mirror lea 
polish* the parabolic form is directed lobe acquired^ only by 
a circular motion in polishing: Mr« M«dge having declared* 
that the efiedt of such straight strokes would be* to produce no 
olhei than a correct spherical figure id the mirror* Here, then* 
arc opposite motions, and declared to be productive of cotw 
trary efTects* proposed by (wo very inlelligent artists* with a 
view of promoting the same effect; the only difference being 
this, that, in the one case, the face of the polisher is supposed 
to be round, and in the other* oval: a difference that a person 
may well imagine to be (as it really Is) of very liule import 
tance; and he may be easily led to suspect, that the presumed 
efR:ct of either mode is only imaginary; (hat a spherical figure 
of the mirror has been mistaken for a parabolical one: or that* 
if the latter has been produced* it may have been* not by 
method* but by chance; and he may naturally distrust any 
rule or method advanced for this purpose. Thus, when dif* 
ferent instructions are given, by different persons* without 
any reasoos or explanations assigned as the hiundation of them* 
the whole rests on authority; authorities clash, and then the 
worst may be followed, or ail be injected; and, for want of a 
guide, an uncertain practice t>e adopted. It is for this reason* 

1 have judged it necessary here, (as also in former essays, made 
public*) to be very minute* in tltcmptiug to investigate the 
grounds of any method (o be pursued, and the principles of ac« 
tion* in the operation of the instrumeoU 1 am treating of. 

1 have made a (rial of the method ofpc^isliing, pro]) 0 «ed by commonda- 
Mr. Edwards* with attention to all (he circumstances* which he don ef the me* 
directs to be observed; and* from the result, I have reason to 
believe* that his method is a good mse, and will* if judiciously 
applied, produce as correct a figure of the mirror, as* perhaps* 
any other* yet made public. But* whoever will attentively in¬ 
vestigate the nature of the operation, will, 1 think, cease (o 
wonder* that modes of conducting it* seemingly so dissimilar* 
tend to (he same effect, and perceive* that the contrariety is 
not real, but merely apparent 

For* in either methed, it is not the direction of the motion 

* In the methods of figurlog the mirrors, published by Mr. 
Mudge,aodl)y Mr. Edwards* it is stated by Mr. Mudge* that he 
fiequenby* during the processi appbed to ^ polisher a concave 
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T»ie ra^lial and employed, DOT the »hapc of lie are» of Ihc polisher, which, in 
wi^krcora- produces a conoidal form in the mirror; but a fradual 

paraU. alteration in the curvatuf^ of the face ol the polisher, by yield* 

ingof the pitch, ui^r the pressure. And, therefore, when 
any part of the area of the polisher, whether it be round or 
oval, is more extended than that of the mirror; the pitch, 
moving laterally, will become elevated, and its curvature les* 
sened, in that part. So that, in a polisher of oval shape, whose 
conjugate diameter is equal to that of the mirror, the pitch 
will ascend and accumolale, in the pait, which lies without the 
circular area of the mirror, inscribed in the ellipse. The ex* 
tromities of the mirror wil!, therefore, he worn down, when 
each part of them is made in rotation, by straight strokes across 
(he polisher, in the transverse diameter of the ellipse, to tra* 
verse that part of it, which circumscribes the circle; and, by 
such strokes made twice, directly in that diameter, and oftencr 
obliquely, in each rotation of the mirror, as the operator moves 
round the polisher, during the process, the regular shape of Uie 
polisher is preserved. But it is easy to conceive, (hat the 
same effects would folbw, though the polishing were con¬ 
ducted, not by straight strokes across, but by round strokes, in 
a spiral direction, as above mentioned. And 1 am doubtful, 
to which of these motions the preference should be given; or 
whether they ought not to be interchangoably used, to pro* 
ducc the most elaborate form in the mirror; as aUo, whether 
(his method, of Mr. Edwards is better than the former, by Mr. 
Mudge, above described. For 1 have been deprived of lei¬ 
sure and opp<fftanUy (by the war, and public troubles, during 
the French invasion and the rebellion; in which, most of my 
instruments, for such purposes, were lost, in the plunder and 


nonht which 
nuy be pre- 
iciablc. 


tool, whi.ch he calls a bruiser; by which he must have preserved 
or recovered, the figure of the polisher, and, consequently, of the 
mirror, that otherwise must have become vitiated^ by the unequal 
resistance of the pitch; and Mr Edwards made furrows iu the 
coating of pitch, or his polishers. li is to these circumstances, 
and not to the direction of the motion employed, or the elliptic 
area of the )>ollsher, that, i can thiak, was owing to the success, 
' attendant on their methods: the bruiser being necessary, to supply 
the defect of furrows in the pitch; and the oval form not essential, 
when there were such, duly disposed, and also the polisher 
proper sue, &c. as here directed. 
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destruction of my housej) to pro&ecote tike ex pcriments» which 
might have enabled me to speak vrith more precisioo; and 
which I would have done^ from the^B^irc I had* to contribute 
to the perfection of to noble an iDstrument as the reflecUng te* 
letcope* 

I kno\v> that both methods will, injudicious practice* pro^ Both !ni 7 «oel 
dace the desired edect; but IhU efTecI will be limited, in 
gree of perfection, and sometimes frustrated, when the causes 
and circumstances, that operate in it, are unknown** In either 
method* and with a polisher of round or oval shape, it is indii* 
pensably necessary, that there should be furrows mode in the 
coating of pitch, (to allow it to subside, in regular gradation, 
from the middle to the edges,) by indenting it,cither in squares, 
as is usually done, or in circular channels; both which must 
be renewed, as they become filled up and obliterated; which 
will always happen soonest in the middle zone or tract of the 
polisher, between the center and other edge, whether the fur* 
rows be circular or longitudinal: and, if (his be not done, the 
regularity of curvature would not be pre'^erved In the mirror, or 
the polisher. But, since there is no obstacle to the subsidence 
of the pitch, near its outer edge, and hs inner edge, when 
there is a void space at the center, I believ e the furrows 
ought not to be made there, but iti the intermediate space 
only. And I am of opinion that it is, from tlie judicious dis* w.but these 
position of these furrows, the roost correct shape ol the mirror 
is to be acquired, whether the polisher be round or oval, or pitch* 
the pitch hard or soft: (or I found, that, in Mr. Edwards's me¬ 
thod, and with pitch, even as hard as he recommends, the 
channels made in it were, towards the end of the operation, 
nearly obliterated, in the middle zone of the polisher. But this 
will not happen so soon, nor so dangerously, with hard as 
with soft pitch; nor will the correction of the impaired shape 
of the polisher be so difficult, when it is of an oval, as when of 
a circular area: there being, in the former case, le^^s of irregu« 
lar surface in it, to be reduced; and a ^ore steady, uniform, 
and simple motion, in grinding, may be pursued; which, as it 
will admit of a less degree ofexpe^tness and sagacity in the ar¬ 
tificer, will be more commonly attended with eminent suc¬ 
cess*, {To be CentiauetL) 

* *1 imagine, that a polisheri whose area H of an oval form, 
would be better adapted to the foruaiion of a parabolic, than an 
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VI. 

On tht invericd Jciion of the olbumoits VtueU Tttes* By 
Thomas Andrew Khiortj £sq»F.K.S. From the BhU 
heppkical Trmteoctiont^ 1806* 


Theory dc* 
4nccd from 
6cii, by ihe 
nth or: IhAt 
the up ciii'u* 
b«n lUrouflt 
(he lesveK and 
docenfii* 

the 

bark 


HAVE endeavoured to prove, in several Memoirs* whicli 
you have done me the honour to lay before the Royal Society^ 
that (he fluid by which the various parts (that are annually 
added to trees, and herbaceous plants whose organization is 
simitar to that of trees), arc gencratedi has previously circa* 
lated through their leaves f eiUier in the same, or preceding 

hyperbolic curvature, in the ipecolum; and that the latter will he 
most correctly formed by a polisher, whose area is nearly circular* 
For, iu order to make the speculum hyperbolic, the longest dia¬ 
meter of the oval polisher most be considerably greater than the 
shortest one, u e. than the breadth of the minor: as will be evi¬ 
dent, from a consideration of the circumstances 1 have endea¬ 
voured to explain. And, as tbe mirror must be carried, by the 
strokes in polishing, to the extreme verge of tliepolbber; so, 
wlien it**s to traverse it, in the direction of its longest diameter. It 
will have its center or vertex removed too iar from that of the po¬ 
lisher, to acquire from it a tnie conoidal iipjre, Kther, therefore, 
the face of the polisher should be round; or, if it be oval, it 
ought to be reiidmd a less eccentric ellipse, by having its shortest 
diameter greater than that ef the mirror, which will allow the ex¬ 
tent of tbe polisher to be reduced, by contracting proportbnabiy 
itstranverse diameter; i. e. it must be brought nearer to a circular 
flgure. Fdr the objection, mentioned by Mr. Edwards, to a 
round shape of the polisher, when it is to be considerably larger 
than.tbe mirror, via. ** that it makes tbe latter perpetually into a 
** segment of a larger sphere, and by no means of good figure,** I 
appr^end to have chiefly arisen, from an omission, in those who 
tried it, to make furrows in the pitch, in the proper tract, ou the 
snrfoce of the polisher; whidi, if it had heco done, would have 
produeedi not a spherical, but a canoidal figiue. •- 
* In the Phil. Trans* for 1101,16o3,1804, and KS05. 
f During the circuUtioo ^ the tap through the kayei, a 
transparent fluid is emitted, io the oighh from pores situated 
on their edges; and on evapmtiog this liquid obtained Xiom 
veiy luxuriant plants of (he vinv, 1 found a very large xesiduuu 
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season, and subsequently descended through tlicir berk ; and 
efier having repeated every experinenl that occurred to tno» 
fiom which I suspected an un&vou^gble result^ I am not in 
possession of a single &ct whkh it not perfectly consistent 
with the theory 1 have advaiK«d, 

There is, however, one circumstance slated by Hales and Appareot ob. 
Du Hamel, which ippew strongly to militate against 
hypothesis; and as that circumstance probably induced Hales Hsles and 
to deny altogether the existence of circulation in plants, and HameU 
Du Hamel to speak less decisively in favour of it than he po$« 
sibly might otherwise have done, 1 am anxious to reconcile 
the statements of these great naturalints, (which I acknowledge 
to be perfectly correct,) with the statements and opinions I 
have on former occasions commuicated to you. 

Both Hales and Du Hamel have proved, that when two 
circular incisions through the bark, round the stem of a tree, heluw au aiw 
are made at a small distaiKe from each other, and when th^of 
bark between these incisions is wholly taken away, that por- and grom, 
tion of the stem which is below the incisions through the bark 
continues to live, and in some degree to increase in size, 
though much more slowly than the parts abo^’e the incisions, 

They have also observed that a small elevated ridge 
is formed round the lower lip of the wound in the bark, which 
snakes some slight advances to meet (he bark and wood pro* 
jected, in much large quantity, from the opposite, or upper Up 
of the wound. 

I have endeavoured, in a former Memoir,* to explain the ^xpianaiioa of 

cause why some puriion of growth takes place below inci- Cjcl 

sions through the bark, by supposing that a small part of the 

true sap, descending from the leaves, escapes downwards 

ilirough the porous substance of the albumunii Several fact'^ 

stated by Hales seems favourable to this supposition; and the 

existence of a power in the alburnum to carry the sap in 

dlffereat directions. Is proved in (he growth of inverted cut* 

lings of different species of trees .f But I have derived ^o 

• 

to remain, which was similar m external appearance to carbonate 
of lime. It must, however, have been evidently a very difTereiit 
substance from the very large portion, which the water held iu 
solution. I do uot know that this substance has been analyxed, 
or noticed,by any naturalht. 

* fbil, Trans, for |fl03. 


+ Ibid, for 
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isanj advantages, both as a gvden^ and farmer, (pariicularY 
in the management of fruit and forest trees,) from the expe* 
rimenls which have bjj^n tlie subject of tny former memoirs, 
that 1 am confident much public benefit might be derived from 
an intimate acquaintance with the use and office of the various 
organs of plants; and thence feel anxious to adduce facts to 
prove that the conclusions I have drawn are not inconsisteiit 
with the facts staled by my great predecessors. 

The first mo« It has been acknowledged, I believe, by every naturalist 
6uQ of the true ^as written on the subjeeti (and the &ct is indeed too 
liuon obvious to be controverted,) that the matter which enters into 
downwards (he composition of (he radicles of germinafing seeds existed 

previously in tlteir cotyledons; and as the radicles encrease 
only in length by parts sueixssively added to their apices, or 
points most distant from thdr cotyledons, it follows of neces« 
sity that the first motion of the true sap, as this period, is 
downwards. And as no alburnous tubes exist in the radicles 


of germinating seeds during the earlier periods of their growth, 
the sap in its descent must either pass through the bark, or 
the medulla. But the medulla does not apparently contain 
any vessels calculated to carry the descending sap; whilst 
the cortical vessds ar^ during Ibis period, much distended and 
bark,. full of mmsture: and as the medulla certainly does not carry 

any fluid in steins or branches of more than one year old, it 
can scarcely be suspected that it, at any period, conveys the 
whole current of the descending sap. 

Cortical vessels As the leaves grow, and enter on their office, cortical ves- 
o?me every respect apparently similar to those which des- 

by which the' the cot)dedons, are found to descend from the 

sap descend, bases of the leaves; and there appears no reason, vritb which I 

am acquainted, to suspect that l^tb do not carry a similar fluid, 
and that the course ol (his fluid iS, in the first instance, always 
towards the roots. 


The ascending The ascending sap, on the contrary, rises wholly through 
p the alburnum and central vessels; for the destruction of a 

alburmim Ld portion of the bark, in a circle round the tree, does not imme* 
ceoual vesiels. diateiy in the slightest degree check the growth of its leaves 

and branches: but the alburnous vessels appear, from the 
experiments 1 have related in a former paper,* teid from those 


* PUL Trani< 1804 . 
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I shall now proceed to relate^ to be also capable of an inverted 
action, when that becomes necessary to preserve the existence 
of the plant. ^ 

As soon as the leaves of the oak were nearly full grown Ea^eriments 
in the last spring, 1 selected in several instooces two poles of 
the same age, and springing from the same roots in a coppice, 
wliich had been felled about six years {Receding; and making 
two circular incisions at the distance of three inches from each 
other through the bark of one of the poles cm each stool, I 
destroyed the bark between the incisions, and thus cut off the 
stem and roots, through the bark. Much growth, ai usual, 
took place above the space from which the bark had been 
taken off, and very little below it 

Examining the state of the experiment in the succeeding 
winter, I found it hod not succeeded according to my hopes: 
for a portion of the alburnum, in almost every instance, was 
lifeless, and almost dry, to a considerable distance below the 
space from which the bark had been removed. In one in* 
stance the whole of it was, however, pcriectly alive ^ and in 
this I found the specific gravity of the wood above the decor* 
ticated space to be 114, and below it 111; and the wood of 
the unnvitilated pole at the same distaiKe from the ground to 
be 112, each being weighed as soon as it was detached from 
the root. 

Had the true sap in this in^ance wholly stagnated above the 
decorticated space, the s]>ecific gravity of the wood tliere 
ought to have been, according to the result of former expert* 
menu,* comparatively much greater: but I do not wish to 
draw any conclusion from a single experiment; and indeed 
1 see very considerable diiScoIty in obtaining any very satis¬ 
factory, or decisive facts from any experiments on plants, in 
this case, in which the same roots and stems collect and 
convey the sap during the spring and summer, and retain, 
within themselves, that which is, during the autumn and 
winter, reserved to form ne^v orgam of assiniilatioa it the 
succeeding spring. In the (uberoufr'rooted plants, the roots Exp crime nr 
and stems which collect and convey tJm sap in one season, P'*'**^ 

and those in which it is deposited and reserved for the sue* 
ceeding season, aie perfectly disUnci organs; and from one 


* Phil, Trans, fw 1S05. 



64 


ClBCUtATrOK Of TBE $AF« 


of Uiesfi the potatoes I obtained more interesting and decisive 
cesultit 

My principal obj^ was lo prove that a fiuid descends 
from the leat'es and stem to form the tuberous roots of this 
plant; and that this fluid will in part escape down the al- 
burnous substance of t^ stem when the continuity of the 
cortical vessels is interrupted^ but I had also uiother object 
in view« 


The esrly va¬ 
rieties afford 
neither blos¬ 
soms nor letdi} 
because the 
ftrly tubers 
eotuumc (he 
true sap which 
might have 
formed them. 

Cuiiings of the 
poiatoc ma¬ 
naged so as to 
produce no 
tubcrSi 


afforded 
blossoms and 
fruits. 


The redundant 
sap was made 
to afford tubers 
on the branches 
Instead of (be 
toots, 


Every gardener knows that early varieties of the potatoe 
nexer Mord cither blossoms or seeds; and I attributed this 
peculiarity to privation Of ntfiriment^ owing to the tubers being 
formed petematurally earty» and thence drawii^ off* that por¬ 
tion of the true sap» which in the oAlinary course of naluit 
is employed in the formation and nutrition of blossoms and 
seeds, 

I therefore planted^ in the last spring> some cuttings of a 
very early variety of the potatoes which had never been 
known to blossom^ in garden pots, having heaped the mould 
as high as I could above the level of the pot, and planted the 
portion of the root nearly at the top of it When the plairta 
had grown a few inches high, they were secured to strong 
iticki, which had been fixed erect in the pots for that pur¬ 
pose, and the jnould was then washed away from the base 
of their stems by a strong current of water. Each plant was 
now suspended in air, and had no commiuiication with the 
toil in the pots, except by its fibrous roots, and as these 
are perfectly distinct organs from the runners which generate 
and feed the tuberous roots, I could readily prevent the 
formation of them, Efibrts were soon made by every plant 
to generate runners and tuberous roots; but these were 
destroyed as soon ^ they became perceptible.. An increased 
luxuriance of growth now became visible in every pleat; 
numerous blossoms were eoittedrand every blossom afforded 
fruit. 

Conceiving, however, that a small part only of the true 
sap would be expended in (he production of blossoms and 
seeds, I was anxious to discover what use nature would make 
of that which remained, and 1 theref<Be took effectual means 
lo prevent the formation of tubers on any part the plants, 
.except the extremities of the lateral branches, tho^e being 
the points most disUnl from the earth, in which the tubers 
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After ftfi iitefotire straggle oft &w 
the |>Un»i becaae perfijC^ljpbe^ tg my wishes, 
formed tketr tubers preeiseljr m the pieces I ked aisled 
them. VeA 7 of the jobiu of the pknU dudog the experi¬ 
ment (peoeoie enUigedtod^^idi tnd I am math hiclbed 
m betieT^, tbit jf j'b4 tatallj patented the (hnnation of 
r^lw takers^ these joints vodd have ccqoired an orginiza* 

4km oapeUe of ^etainiog Ufi% md at aftbrdsng plants in Uie 
SBceeediag fprig^, I 

I had another ypktf of the potatoe* which grmr wkh A&echer atpa* 
greet iozurian^, end afiwded maoj ktenl hranebet; and 
just at that period, when I had ascertained the ftnt com- 
tiendng formitioa of the tubers hapiith the ^oil, 1 nearly 
detach^ ainf at these hterti braMdies from the phneipat 
stemti letting them remain wspeaded by wsch a pcction only 
of alhocapa aad cortical fibres and vetaels as wore soflaiMt 
la preiarve Up., <1» this posttioa I ctmeeived that if thefr ^ 

Ifoves and stsips acmuimed any enamployed true sap, it oooU 
1 ^ r^Sdj M Ita way to the tuberont roots, iu pasw^ 
bug (diilradfid bgr.ihe ruptuceof the m to h , and by gre^ 
latieat and I had aijqn pleawe to «ae thatAWeadef to- 
taming doaqs pnmj^ item tttotbe ground, itremaiaed 
and fcraed awaH laben ^ai the* bate of the Imwa efdhe de¬ 
pending braacheik ^ 

The preceding fhcti are^ I think; wSewnt to proea <hal^ Hence tha !a- 
ftaid, {bsETwhirh the tabmoas root of the potattei Ahkn^n srelm- 
grawbg hmmA cho leii, drives its Gompooent matter, 
iMwoasIgr eiihm a the Wcbh or leares} and that tt tubso* the staai m 
qnmdiy dmbendi iM the earth: and as the coriieal 
dii^cmy peiM ofthe growth of ^ tuber, are fifled with * 
th d rt t iie sqs tba pb&t, iai is these eess^ extend mto the 
rtiamss oMrieh cany nulrimmd to* fte tiAer, and m othef 
iatOBU euUeotfy convey the true sap downwmds tbero 
offAt Httk r aa i o h |e douhtihat these dheicli the 

tabir Is naWaliy M. 

thiqiawtoto, therefor^ wbmhm the tubers would con-pf 
tfimimbaMwhen thepmhittbf |he (rue sap dhwn Aetnbsn imped* 

«f Ar#Ath«f i*« )m«C ^dcktAdng louadeii'iAlu^fdSswi^ - 
»«mi pksu «f tlie potetot, dM «'ftt (ld|SA ' ths ***- 
fnwod, toon ifier tha» petiod wim' «*» fint 

Vofc.XVl.>-j4ir.l«0r.-N«.W. 9 
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ProbaHliiy ihal 

ilic fiap il('- 
KenJif (hrou;rh 
lUc ulbunu^m 
wlU7i: llu' 
plant )i dc- 
(oriicauJ. 


formed* The plank oontimicd some lime in health, find 
during that period ihe tubers coiTlmaed to grow» deriving 
tlieir nutrimenti as 1 conclude, from the leaver, by'an inverted 
action of the alburnoun vessels. The luben?, however, by 
no means attained their natural size, partly o'ving to the de¬ 
clining health of the plants and partly to the slagtiallon of a 
portion of ihe true sap abo^'e the decorticated space* 

The fluid contained in the Icai has not, howeveri been 
proved, tn any of the preceding cKperiroents, to pass down¬ 
wards through the decorticated space, and to be subsequently 
discharged into the bark below it: but I have proved with 
amputated braiKhus of diflerent species of trees, that the 
water which their leaves absorb, when immersed in that 


fluid, will be carrW downwards by the alburnum, and con¬ 
veyed into a portion of bark below the decorticated space; 
and that the insulated bark will be preserved alive and moist 
during several dayi ;* ar>d if the moisture absorbed by a 
leaf <M be thus transferred, it appears extremely probable, 
that the true sap will pass through the same channel. This 
power in the alburnum to carry fluids in different direct ions 
probably answers very unporkut purposes in hot c!imales, 
where tlie dews are abundant and ihe soil very dry; for 
the moisture the dews afford may thus be conveyed to the 
extrcmiiivs of tiic roots: and Hali^ has piovcd that the 
leaves absorb most when placed sn humid air; and that 
the sap descends, cither tiirough (he bark or alburnum, dur¬ 
ing the night. 

Thliinvenrd inverted action of the alburiwus vcs>els in the de¬ 

action of Uk* corticated space be admitted, it is not diflicult to explain the 

alburnum cx- degree of growth takes i)lacc bi ti)w such 

plains lie lacu ^ ® , 

rntbeexperi- decorticated spaces on the stems of trees; and why a small 

wood is generated on the lower lip ij( 
the wound. A con^derable portion of the descending true 
sap corffliiily stagnates aBo\'e the wound, and of that which 
escapes into the bark below it, the greater part is probably 
carried towards, and into, die roots; where ii pre.^erves life. 


♦ Thb expcrimfDl doii act siiccccd till the leaf has attained 
its full growth and maturity, and the alburnum of the, aiuiual 
shoot lU perfeit organization. 



CUCULATCOK OP THE SAP* 


67 


and occasions some degree of growUi to take place. Bat 
a small portion of that fluid will be> carried upwards by 
capillary attraction^ between the ftark and the alburnum, 
exclusive of the Immediale action of the latter substance, 
and the whole of tliis will stagnate the lower lip of fhc 
wound; where I conceive it generates the small portion 
of wood and baik, which Hales and Du Hamel have dc« 
scfibi»d. 

1 should scarcely have thought an account of ih^preceding Imere&tin^ 

experiments worth sendme to vou, but (hat many of the wpict- 
t • t ^ ^ • h • . *nff lUc anna* 

conclusions I nave drawn mmyh<rn]<T mcmoris appear, at Ur decor 

first ' ieW| almost incompatible witu the facts slated by Iiule> 

and Da Hameli and lJut 1 had one fact to corn mu n kale 


relntivc to the clTccls product^ by the stagiulion of the 
descending sap of rcsiuous trees, which appeared to lead U> 
imporlant consequences. 1 have in my possession a piece of 
a flr-tr^, itoot which a portion of bail, eslcuding round il^ 
whole stem, had. been taken olT tevero] years before the* tree 
was felled ; and of this portitm of wood one part grew above, 

• and the other .below, the decorticated space. Conceiving 
thuti according to the theory I am endeavouring to support, Thewoo^i 
'.he wood Above the decoUicalwl space ought to be much 
heavier than that below it, owing to the stagnation of the bpacc much 
descending sap, I ascertained the spceilic gravity of 
kind^, taking a wedg^* of each, as nearly of the same form 
as I could obtain, and I fourul the dilTorence gr(‘al]y more 
than I had a::liu|>atcd, (he specific gravity of ihe wood above 
the decorticated space being 0.690, and of that below only 
0,491 : and having steeped pieces cf each, which weighed a 
hundred grains, during twelve hours in water, I found the lat* 
ter had absorbed G9 grains, and the (ormer cniy 51. 

The increased solidity of the wood above the decorljcatfd ^^'hcncc conii-' 
’^spacc, in this instance, most, I conceive have arisen from the 
stagnation of the true sap in Us descent from the leaves; and dcnv?4 la 
therefore in felling firs or oUier resinou^ trees, considerable 
advantages may be expccied from stripping off a portion of 
their bark all round their trunks, close to the surface of the 
ground, about the end of May or beginning of June, in the 
summer preceding Uie autumn irvwhichtbuy are to be felled. 

For riach of the resinous matter contained in the roots oC 
those is probably carried up by the a^ceodiug sap in the 

Fa • - 
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springt and the retora of a large portion of this matter to 
the roots would probably be prevented :* the timber 1 have, 
howevoTi very little defUbt would be much improved by 
standing a sec'ond year> and being then felled in the autumn} 
but 2 iOiiie iois would be sustained owing to the slow growth 
of the trees in the second summer. The alburnum of other 
trees might probably be rendered more solid and durable by 
the same process: but the descendirti; sap of these, being of 
a more flu^d consistence than that of the resinous tribe, would 
escape through the dei^orticalcd space into ibe roots in muds 
larger quantity. 

The Irirnsved ^1 ^ ruspgcted thattho increased solidky of the wood 

in the firdree 1 have Ue^cribcd ww confined U) the part 
m<;rcly lu the to the decorticated space; but it has been long known 

vicinliy oi Die to gardeners, that taking off a porlioa of bark found the 

branch of a fruiMree occasions the production of much blos¬ 
som on every part ef that branch in (he succeeding season. 
The'blossom In this ca^e probably owes iU existence to a 
stagnation of the true aap extending to the ektremilles of 
the branch above the decostkaied ; ainlitmay therefore 
be expected that the alburnous mutter of the trunk and 
branches of a resinous tree will be rendered more solid by a 
similar operation. 

I send you two specimens of the firewood 1 have described, 
the one having been taken off above, and the other befow, 
the decorticated space* The bark of the latter kind scarcely 
exceeded onc-tenth of aline in thickness; tlie cuo^e of which 
I propose to endeavour to explain in a future communication 
relative to the reproduction of bark. 


* Tlie roots of trees, though of much less diameter than their 
trunki and brunches, probably contain much more alburounr 
and bark, because they are wholly witliuut heart wood, nod 
extend to a tnucb greater length than the brandies; and thenco 
it may be suspected that when fir-trees are felled, their roots 
contain at least as nmcb ruinous matter, in a fluid fnoveable 
state, as their trunks and branches; though not so much as 7^' 
contained, in a concrete state, in the heart wooti of those. 
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vn. 

The hvUibli Lad^; being an Esplatiathft 0/ the in vhat 

ikt Experiment xthick mu tihikited in txmdtfiii, by Af, Charltit 
and othm, iiper/of'md. In a J*tLter Jrom^ Cotrexpemdint^ 


A. 


X\S (iie K'Oii^tic experiment of Uie In^sible Gjrl> which 
ha^ excited so ruuchattentino and curiosiiyi docs not Appear 
to have been hithertu explained in any ptibhcatiui)* 1 have 
sent you the following drawing and description of the manner 
in which it is perfurtned. I rouM» however, in ju^ice ob« 
serve, that the conduct of this CKperiiueia ins been kept in 
the most profound secrecy by tlic exhibitors, and that n>y in* 
formation was obtained from the account given ol it by Mr. 
Miliingtor^, in one of his philosophical lectures, last winter, 
in Chancery done; where 1 witnessed the expeument in its 
full ctfect \ and by a comparison of his account with the ex- 
bibitlou svhlch I have since visited, and find perfectly to 
agree with his description, I aoi lully cotivincvd they are 
ouii and th;* same thing. If therefore you think the account 
I send you worthy of insertion in your valuable journal, ii is 
quite at your scri'ivv, and it may jicrhaps a^rd infijrroation, 
and gnUify (he curiosity of some of your readers. 

i am# hir, your's, 

- X. 

Fig. 1 , plate *2f represents a perspective view of all the 
visible apparatus of the Invi^ible Giil as you enter the mom. 
It consists of a mahopny fiamc, not very uohke a bed¬ 
stead, having lour upright posts aaaat about five feet^ 
high, at the corners which are united by a vios< rail near 
the top, ^i.aud two or more cross rails near the bottom, to 
strengthen the fran«5: these are about four feet in length. 
The frame fims constructed stands upon the floor, and from 
each top of the four pillars aaaa spring four strong bent 
brass wires, converging at die tope, w*here they are secured 
by a crown and other uroaipents. From these four w'Ues a 
hollow copper ball, of a fool in diameter, is suspended by 
slight sibbons so as to cut off all possible communication 
wiib the frame. This gbbe is supposed to contain the in* 

F 5 
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mcni i»l the 
lQv}&iblc Girl 
lias MU*, yet 
b<;cn pubhdi- 


Ir v/M ex. 
j)i4incJ by 
M). h;il)iiig:tun 
in ins locimv 


Tlie apparatus 

cuMsiiis of lour 
moiklU'; irum- 
ptis connecied 
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Rescript inn of 
I he lUbc and, 
other dppara* 

1C3,. 


vinb'C bc*i>gi'']^dhe vorco apparpntiy proceeds from the in* 
teiiof; of it; for tku pur|<ose il ir eepipped Vilh the 
ttouthvof fow^ lrumprffi'jjaced round it in an horizontal 
(itre^in and at rigHt ogles' to ea^ othcT, as may be 
mbre disUnclty* iecD at fig. 2, Where g^ ii*the glrise, dddd 
the tVompetfj &nd the frame forroundiog them* being 
about half an' inCk frOm them. When a question is pro* 
posed^ it is »ked from any side of the frame/and spoken 
into one the trumpets* and bn answer immedtalely pro* 
reeds from all thetrodjpeU* solcud as to t>e dUrinctly heard 
by an ear addressed to any of them, and yet so distant and 
^ble* that it appears as if coruing from a very diminutive 
being. "’ Jn tlus the whole of‘the experiment consistsi and 
the variations are, that the answer may be returned in several 
languages^ a kUs will lie relumed, the brealhi while speakingi 
maybelelti and songs aresung either accompanied by the 
piano lorte, &c. 

Afrer describing the manner in which this ofivet is brought 
about* it will immediately appear that the whole deception 
consists in 'a very trifling addition to the old and well*knowa 
mechanism of the Speaking Bust* which c(msUu of a tube 
fiom the mouth of a bust> leading to a conledcrale in an 
adjoining room* and another tube to U;e same place* ending 
in die car of the figure. By the Iasi of these* a sound whis* 
pored to the ear of ibe bu^t it immediately carried to tho 
cunledcrate* who instant!)' returns an answer by the other 
tube* ending in the* mouth of the figure* who seems to 
utter ft; and'the Invisible Giri onlyditrers in this one dr* 
cuinstance^ that an arli6qal echo is produced .by means of 
the Crumpets; and thus the sound no'longer ap])cars to pro* 
<H.^d in ics original ^rectiem* but it is Oumpietdy reversed^ 
The apparatus necessary to produce this eff&t* is seen in. 
fig. S; where bh represent two of the legs of lie frame* one of 
w hich ^ a| trcH as .half tlie hand-rail* is made iht^a tube* ^ 
end of which opens in the rail, ioimediately opposite the 
cvnier of the trumpet* This hoE^'is very small* and con* 
ceaitd'by'reeds or other .mouldingt* and the other end com* 

iBUn«t^ by a'^ng tm ^seeded under 

the boards of ihe floor* //*^afld passing* cenc(imle4» up iKe 
wall of the rottm. to a large deal casoj^it* almost aiaitl^ 'to aa 
inverted faimet* lai^^mtogb to ^corttam* die coflfeder^e* 
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and a pijnO'forte. Any qa^slioQ adied info we ot the tram* 
pels# will be immedulcfy reflecled back to the orifice .of the 
tube^ and distinctly heard by a in the funneli and 

the an^twef ulterw by thecRiorn «ong or tune from the piano* 
for^ewill bedi.stkKtly heard at the.moulhi of the trumpets^ 
hut tio where die, and (here iL.wiU seem to come precisely 
from the interior of the globe* A small hole closed with 
glass is leU through the funnel and side wall of the roomi as 
at w, by means of whi^h the concealed person has^n oppor* 
tanity Of t)b4erving and commenting upon any circumstance 
which may take place in the rooffl» < 


VIII. 

Air. WiLtu^ Rosstl. <(f S(rf$t, ka$ offered Pro 

poraU /or pubUi/nugt by SubiCrip/toH, itco Efigravi/ti(r of On 

Mook in Piano. tyiU /a/r John Russat^ Esq. R.A. 
with Ut€ JoUowiffg adrau 

The late Mr. Russel, celebrated amongst men of K'ioiice 
for the production of the Lunar Globe, left, at his death, 
two Lunar Planisphcric Drawings, the resell of numberless 
telescopic observations scrupulously measured by a microtnetcri 
one of which Drawings e^ibils the Lunar Disk in a stiiic o( 
direct opposition to the sun, when tJie eminences and depres* 
siowizte undcUrmi^iedp and every intricate pari, arl^^ing from 
colour, form, or inexplicable causes, is surprisingly developed 
and exquisitely delineated ; and the other, of precisely the 
same pruportloni represents the emiuences and depressions of 
the moon deicrmtit^ as to their form with the utmost accuracy, 
praduefng fheir .,shadows when the sun is only a few degrees 
above the horiaon oi each part. I he furmer of these was 
bea’utifully and mo^t Correctly engraved by Mr. RusbcII, who 
had lilwisc v^ry considerably advaitced in the engraving of 
the 'latt^, wb6n death terminated his laboutu: It is, h(m*cvcr, 
le^ in such a forward stale, that k will be fini^ed wiUs the . 
greatest exactness, aird all possible dispatch. 

William llusiell, son of the late Mr. Russell, proposes 
to by su^riptmoi theselunar platcii which have bpen 



prptnb^tfyilie jcienti&c.wafld r aqd.ij^ ftC^i er^ir^vinf 
» novori^Kdlor ihctf iDtpec%n. Tke whole will be incoiar 
para^ ihe inoA lomplele Jumx wo/k «vft offered in gny ag» 
3fBrk, the inore carefdjly j( is’euivined, eilhec jm to ita 
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iocmcy or elegance (e&ded indeed;1>y exit^e lalK’ur doriDg 

tweoty^one ymst)$ the pM it ^ill aLcita ihe woiuier end ad* 

nilraliiM of the diligent inquirer. 

The utility of these engiarings is best ^expressed in the 

anthor^^ o^nxrords: ** The principai use oT the ik>on to 

troocmersy tt> that of ascerUie^ng Ihe l^itude of places 

*' by. the transi(<irthe«arlh*sihadow» wheuibtoQoen iseclipied. 

Tlie shadow of the earth coming in contact with many known 

** ipdtSi if the observation be made in difletenl places at the 

** same time, iho longiaude of eaoh place could this means 

'' b€ aicerthined with great precisToD,' prD\'ided tWspots lo be 

made choice of be suflBcienlly represented and recognised t 

but there being no laiftlul delineation of the moony 

** and the tjges of those spots which are known being undelt* 

** ned» the observations made have not been so usefut as 

% 

could be wished; fix this purpose, it is believed, Mr» 
Russell’s labours will be found verju«^u1, and will very 
much add to the certainty and precision of the observations 
on Lunar ejipscs; as 6ie chief design of his planisphere, 
representing the moon in a sbte of opposition to the sun, 
'' is directed ip this end, and which lie has spared no pains In 
'' bringing (o^erfection.’’ 

Ti^ac engravings^ h is expected, will not only prove ofgreat 
Utiiity:to the astronomer, but lead to very importantspecula* 
ti(H)s in natnral philosophy. The remarkable changes ofibrnis 
,in various efnlnenceai the different radiatieos crf^lighV observable 
at one age of the moon and n^ at another, witfritt nembitlui 
surprising phenomena, are in tboto ^plates faithftiH/ and 
expressed, so as to form ^ work, it is presumed, highly inte* 
resting in the dq)artincoU cither of Astronomy or Natitfal 
Philwop*^,,'' '• ' “ 

* COKUmOKJ. 

• ' 

1 diaaieter ofeaeWl^j^miit fiiteemni —S.Ybe 
{mpr«^i^t <h«ll be order of lubicribibg.-TSf 

Tbe price to subscriberi w work h five jj^ineu: an ad> 
' yance will be has 
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at tbe time subscribing $ wben cne pail of Ibe work will 
also be deliveredr^. Tfae description, &c. of both plAWi' will 
be given when the second plate it paid and delivered*—d* 
The whole of the printing t^ll be eacecoted by the iirit printerst 
upon the best wove paper, 

Subscriptions areaho received at Mr. Fa ptB*s, Geographer 
to his Majesty, and to His Koyal Highness the Prince of 
Wales, Charing Croii. 

Sir Josevn Bakks, K. B* Sir H. EtfctfriBLD, Drs. 
Maekelyvi, MiLKsa, Hi&scrsl, Honi H. Cavbr* 
iiiSH, Earl of EoavKOKT, are amongst the namesalready 
lubscnbed. 



VIII. 

LUier ^ Uguiiif Jrom a CcTTtip<mdint, whether the Light and 
Htat Compani/ u tfUUUd to puhhc hteoitragemertL 

To Mr* NICHOLSON, 

SIR, 

X SEND you a collection of papers which have been cir- Letter of »• 
culated by Mr. Winsor, patentee for Lehlinf apartments by rt^pcct. 
tne ga^ irotn p]t<oal, woo is lolicitmg an imiDeuie lubscrtp- ^ hg^i aod 
tion, in order to cstabIl^h a ffobbe company. On former oc* Hex Company* 
cations, I observe that you have not hesitated to give your 
opinion without resgrve, upon mbjecls by whkh the public 
might be benefited. I trost you will suffer the same cnotives 
to operate on the present occasion* 

I am, Sir. 

Your obliged and constant reader, 

• M.P* 


REPLY. W. Ni 

r 

Tiloooi 1 had beerd of the scheme id question lome time 
ago, I did not find sufficient motives for paying any parto 




Tlw* inrcntion 

knowHi lonC 
lief^c Mr. 
W^Mor b2(] liU 
rSQau 


KMf.>Vinior'i 

S CTit were 
a new in* 
TtatioQ, he 
rendcri u VMd, 
fharing it to 
more UuD five. 


There is no 
mhabiliiy of 
hit obtain inf' 
m aci oi par- 
Iwitat. 


HEAT COVYiTT^ 

antjl the papers ven sent me by my 
corrMMden!, and' they oow come so late,'that I can treat 
tbe .i^ect only in a cniimy mancm^ The following remuhs 
tTt^.<Muire no apolm to my readers fw-IhiB freedom with 
they awTOi<ie. ^ 

ie To g'MEe' Eght by the ^ item coal v^s many years.ago 
done by Lord Dundosdd. It wn afterwards shewn io poUiCp 
anno 1784i by Ddler and otben. Mr. Murdoch (see Pbiloa. 
Jounid, XL ?4>. for May M05) extenMvely applied Ihia 
practice in Cornwall io I792» and afterwards at Soho in i7fiSi 
and since. And many ywi afterwards^ Mr. Winsor takes 
out a patent fof this very object. He h not the/rst inventor 
oM io Hu pubiio uH and atercM ihertqf, and thcre&re hi$ 
patent U void by the stalate of Jaines L ^ * 

11. Mr. WInsor, in bis paper inliticd rerms and CoHdiiiofi$ 0 , 
ifc. says his patent is vested in four respectable gentlemen^ 
whose namesi for the respectability of his prsjecL he ought 
to have given as well as his own» He propoi>ei« ifaalt inetead 
of the eo*p4UfitH$ tngrouing the wholt 6f Oieir paieni privi^ 
legc$ to thmsdves, thfy viU ehort them n^ith a large and roiptci^ 
able nwnbar c/ their coHntr^men, 'Now as the liCttos Patent 
arc merely grants of priviieges, it cannot be questioned but that 
every one whb shall be admitted to any share or interest ia 
the privileges ao granted* will become^ a joint patenlef s<And 
of course, that if that number exceed iivei the patept itself 
will be rendered void, by virtue of the proviso therein con* 
Uiried for that purposer' The here hit itRhtioned'ii 
the basis of subscription* and does certainly give an equjt« 
able interest in the patent to every otie who subscribes* as far 
as the number five; and after the admisftoD of the sisdh »ab* 
^criber* the pat^t itself* eyen if sot otherwise ^LCeptionabl^ 
becomes a nullity* 

lU^ Mr. Winsor sohdb subscriptions, cm the condition tfaM 
a company shall be established 1^ an ^ of the legislata^ 
—^ ffthe le^iibture ime al his command; or as if an act w 
p^rliaiuent could be had as a thing of course. I do not tktrik 
it to d^icass his c^dculalkmsdf prcffih* and''ihe*ttati%ti6 

idfefinbAs he prefends tn dn^w frM^dMAni 'Ifbeh^ Ihe^ ar^ 
open^lo objection* I would onty^ mik*'whbti)fe lib fepffatdre ir 
hieff to consent thit behind & ' 

the natfon kit aflBual evtfy' 5l/stibicrlp- 
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tm, to the amoDnt of many mniiopy^vjlp 
tiieriL^ as an inventor to be a» much above par $i 'mjf first 
para^ph appears to place them bebir it? ' n- 

IV, Lanly, afcf^ tauter of pra^cc betwcmi znan and 
J would ask who are the responsible trustees ior the subscrifKtraiiecs of 
tionsj whtch^ at five pauodi each, would fimeont to one hun- Mr-WuMorare 
dred thousand • pounds ?* I am very far from inviting a dtscui* ^ 
siou oi-^any man^s ptivate character uonecetsarlly, and of Mr. 

Winsor i know absolutely nothing: bot I must sayT that in a --Hut they ' 
concern of much less apparent muhilade than the pre!*enl, tcen^decS^d 
common sense and common integrity ooglit to have dictated 
the insertion of the names of trustees in the printed papeh 
before me. Two respectable banking-houses are indeed 
named for receiving subscriptions, and I should hope, jt is hoped ihat 
their credit as honourable men, that they have consented to tho bankers 
be bankers to persons who are known and recommended to knwihe 
them as tair and proper connections, more especially m a also know the 
project of such apparent moment and doubtful import, 1 tnistees. 
dare not presume the contrary; and all that 1 have to say on 
this head is, (hat !t wouM have U«n no more than simple 
justice and open, dealing, if thc 7 hod indued (hat ihe public 
should also have known where (he powers may be pla^ of 
drawing fot the monies in their hands, and disposing of the 
whole at the pleasure or discretion of such drawer. 
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OhisnaHoni cf Dr. Carraiori, sfianvg lhal WnUr i$ not 

prived of its Otpgen ip boiling. 

kE6SRS. HuraboIJl *nd Ga^-Lanc, n an ^tererting 
meinair prewBted to^tiie National Ipstitnte, and flitted, 
“ ExpeunienU M) Eudiometric Method., and proppr^on 
oCthe cocstitutueat prissiple.. (rf (he atmotphere, 

U it appeari, ofopuiioD. that ebdilition it the mMt afTeetoal 
meani'of deriving wpler of oxygen. In'CfTerL the/ harp 
ayailed ihentaelvei .of ^ op«a^ oidy fw oblaioing Ihit 






nr wAtu, 

nwds assert^ that wJtfre water is gradu- 
i proportion of oxygen Whereases aa the h^t 
cites to.ebulUthw; whence they have concleded* that 
^degree of t£e heat constiiulmg the t»p^atare of ehnl- 
, px^gto is, most Wsily driven that there U 

no dlW pow^r.for di^gaging'it. But we by expert 
encu« that ^^IlitioD is not lu&ient to devest the Wiiier of 
all the, oxygen it cont^ns^ whdW attached or qptnbiried* 
Ebullition, deprives water of much of oxygen and other 
gas with, which k is but 4 cannot entirelyr 

separate them ; Air it is proved (hat water well toiled always 
retains oxygen^ Nothing but congelation, and the respiia- 
thm ff fi^heii can clear'watef, entirely of its oxygen: these 
two are the onfy means that complete the separation from 
water of all oxygen it ctmtains interposed between its g!o» 
bales; it is not till then that we obuin an exact proof of 
Its being dkested of it. As to the rest, the detaching and 
decomposing power of beat, at the degree of eWiitlon, is 
not suf^ient to overcome the aflir^ity and attractive power 
of all the oxygen united wiUt the water; a part of it remains 
obstinately fixed, in spite of all the Heat* 

Fishes,, as I have elsewhere observed^ are the eudiometers 
of water, and one of those, shut Ujf) in a body of water, is. 
capable of separatingi by means of its r^piration, in seS^tal 
hours, all the oxygen from the water, and to exhaust it Un* 
trrely of this principle* It is by this method that boiled water 
is proved (o be not entirely divbtted of oxygen, still coo* 
tains it* 

* ♦ t ' I 

If we take a (juanti'ty of veter, and boil it for any length 
of tine, and then puur it quite boiling into a bottle^ or, glauf 
ressel with a tfanow ned^ to that it be up to tbe.'topi if. 
a portion of oil be pemred opoo it to prevent the air jiw ^ 
penetratii^ and it ^ then suffered to cool: in this ' 
Jet the uil be removed, and a little fish thrown in, and the 
be imnttiiately replaced, the fish wiU contitiiie ip live 
thii water, and wil be teea tp brsalhe. 
lition, therefore, hat not removed all ^ oxygba of 
but a. portion of it rcoi^ stiGoient tp Mtfve' fijr 
thei r^iration of the fith; for i^en 49 watier 'ii re^/'. 
deprived of all Ui oxygeo, fishes throvd into it die htftentlyi ^ 
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oxiGsy m wA9#i« ' 

becftUM tbey caimot breatke. nw U a matfi^ 
any one can verify/ * 

^ut again, let at take snow, tn4 mrmJiice it by Kitk IM 
little into a gHaib bottle, contiruring fee <i» so in propoftilwT^ 
as it melts and teiseos in bu9(, tiR, being ntirely melted* it 
ahall fill the bottle vith water up* to'the brim; let-oU be ia* 
mediately poured on the surface* ao that it ahail rise some 
inches in the neck of tke bottie; Ik us then permit it to 
acquire the (empemture of the atmosphece, which t suppose 
to be warm* and capable of melting the snow; if* in (hb case*^ 
by some expedient, the oil placed on tke snow water* and 
which embarrasses the neck of the bottle* be drawn ofl** and 
we introduce* with the greatest possible quickness* a fiOi* tf 
vigorous as possible* and cover the water immediately over 
with oil* we shall see with what pain this animal is affected 
ro this water; he is aita^^cd with a morUl convulsion* aiid 
in a little lime ceases to live, 

Such water as is obtained from mehed snow* is k|iially 
obtained (rom ice or from hail* by introducing pounded ice 
or hail* by little and little* into a bottle* with the alttntiofU' 
here merftioned; and by throwing in a fish* ^ifier these mat*' 
ters are melted the animal dies in this as in the snow 
water. 

*tkm we dearly see that congelation expels from water 
all the oxygen it ermtains* and on that accouiU fishes can* 
not Uve* because (h <7 cannot breathe iu iL Water of snew* 
of Ice* or k* hail* or water produced from any congealed n»w* 
under whatever'form it may be, is a mortal dement for the 
iahabhants of that fluid* because they find H void of oxygen 
gas* svhkh stops their respiration. These waters are ex* 
hausted o£ oxygen* like that which hk served kr the* 
tioD of one of these animals until Its deuth. 

If t .bottle be filled with any kind of water* iiak is to 
8^* of river* of welf* or of s^ing wato* and a KtUe &h 
be pdl into it; and afl^wards to hinder me water from the 
abnvbing oxygkf of the atmosphere* if oit be pour^ mto' 
the neck of the bottle upon the water* the fish will 
houn I but after he skalt* by respiration* haveexhausM afl 
the oxygen* he will die* Let another similar fish be then 
thrown into it* he will die as soon as he is in this water. But 
if it be wished that the water should again become fit fbi 
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aa|i(ikfag.i|pi£i9 of Sthma m^y beimlftntlf efi^cteJbf 
pouriag U into t large vessri, wberc it can again abaorb tba 
of thi Tbe sgiae obserraMn ii true 

ariib r^ard to ibe tnow water; wa nag gander it capable 
of lup^rtaig the livei of &sbei» and at teiving for Uieir 
re^piradoa^ if we put it in a vesiei ihaliball expose a laige 
tnrface lo the aifj in order that it nap again abrorb the 
oxygen it has thrown off during theoengelatiM* 

Snow Or ko water u ihen, without any ioJbU destitute 
of oxigfAt a** well a^ that which has served for the respira'* 
tion of fidtest who have fhe£iculty» by ihis process, ofsepa* 
rating and of absorbing all the oxygon* which is there m a 
. state of solution. 

Thet^ Unot the slightest diflhreDce between mow nnd 
ice water* with reg a rd to the gwatioii of theu oxygen; 
both are divested of tU So that what those two respectable 
physicians base advanced m then memoir* doevnot appear 
to be weii founded* 11 appears* according to them, that ice 
contains a portion of oxygen, but that water in congealing 
throws off a greet part of it* mixed with axolic gas* and 
that water in its transformation into snow throws on less aii 
than when transformed into ice; because* when ^y caused 
snow newly fallen to melt, by gradual warmth* they have 
obtained from it a mass of air almost double that afforded by 
melted ice* 

It is true we see much air disengage itself from snow while 
snelting; but it is not any air contained in the ffoecn or 
chry^tabaed water which constitutes the snow; but rt is alt 
air condbed between the mterslices of the snow* remaining 
attached to the &ces or sur&cei of the diryita^ Out oom^ 
pose it; and it u for this reason that we see much^ir pro¬ 
ceed from the snow while melting. I have already stated^ 
many of those observaboot in two memoirs on snow water* 
Sberled in the Joomal de?hyaique of Piins, ofVentose* So 
the year 7* and Thermidor* hi the year 9; for which 
leashB 1 shall net extend these reflectieas to any greater 
tegtfa. 
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SCIENTIFIC NEWS. 


Roval Soeief^, 


T 


HE Bukorla^^ Lct liirc been lately rcail before tlie ciiemifii 
Ro}a! Socicly bv H. Davy, I tq. F.R.S., on Eltidricily ouj- 
si(lor^.d as lo chemical agencies. Mr. Oavy Ims f ;uuvl I hat *”^**^’ 
a gteat number of lm<lk*s arc* capable <*l being clecomposeJ 
by c^ec lriciJy; pajlKularlj llio%c containing alUlies acids, 
alkaline earths, und metallic oxides: and lictimis that their 
elements arc separated in a vohaW ciivuit> mr.(lc wiili water^ 
in such n nay, that all acid mailer .irrangU' itself r<aiml the 
positively rVeUifieti mclalliv and all alkaline mutteit 

and the ovidcs, round the in'g ilivcly electrified [>m‘ii?. In tlini ihr.nr'li 
thiv way, he decomposes iihobdde a> \sell as ^iluble com-^ 
•jounds. i‘u!jiljuric acid ami the eririln are '‘cparalely pro-r 
cured fnm* the earlhv neutral comnouiu!'<, and and not- 
asli evolved from innimU and sLoiicv contjining them, Uir no:*.... *c. 

By the at fi.'cling and irpellenl jHiwcn of I ho difTerenl Tins iv^ucr is 
clectiiciiies. acid and n’kiliiu* matter UiC fnnspoUe<l through 
menstrua for winch they have a strong attraction, and through in< i.s i;' vi. 
animal and vegetable substancx**, Thus sul|»huric arid will ‘ 

be repelled through an allalim* solution the negative to 
positive point, and net vena; potash or hmc ui!i be .ep' IIcd 
fiom the positive point to the mgative, through an acid 
suliition. 

jMr. Davy explains these phenomena Ly means of .‘unc othur 0 x tx- 

experiments. As in W'* coiuacls of luctaK, ^ 

and sine appear in opposite so Davy finds Lhal^'^^tlit i^:)ds 

acids and alkalies, with regard to i^ach fUher, and the metals, 

^ * t*iv h.i' o 


possejs naturally ihc power of alToidijj^j electrititics,'^ and pys^srvs.js] 
may be said to be respectively in states cf negative and po- *''7? ^ \ { 


spCC- 

inay t>e said to t>e respectively m states c! negative and no- 

! 1 1 I v ^ ii * g.is vt inO po¬ 

sitive elecincal energies; and the boincs ualurally negalivr* •i.kcs, 

arc repelled bynegali'e electricity, anJ the lo-lic^ nalurallv 

positive attracted by n^tivcly-eleclrificd points. awrw 

ihe Cvunuir 

' rair 



#> 


«b«her ctit- 
mkftt iitifiity 
Md cleecrk 
energy be cioi 
the tkmQ 
power ^ 


There general 
phjCJpUti e<* 
ptoiA ni.my 
^v^iiin and 
€hcn>i( ;il UCU| 
and altuid new 
Bleu I Oils of 

awlysis. 


e^cxwriric «nf»« 

As chemicat aSnky is modifted* 4eitio7od» or increased, by 
modi^injj destroying, or increnih^ tbe Mural cleclrioal 
states of bodies, and as all bodies t&C cid^ne chemically, 
whtcli have been accurately examined as tathw electricilies, 
arc in states of oppoA^Vstergy, M^. Davj^puU the question, 

Whether chemical unions and deftoopoiitiosn are not the 
rc5u]t of the e)ef*trk:al energies of the bodies > and whether 
elective affinity is not the same property with electrical enur- 
gy He'trnlers into various illustrations and applications of 
this tbtory, which naturally arises from the facts. 

The general principles explain a number of phenomena 
before obscure: why acid and alkali were obtained from water 
apparently pure; the aetd and alkaune bases produced by the 
different jwlcs of the pile; the decomposUion of muriate of 
soda between the plates; the separation of water into oxygen 
and hydrogen, by attracting and repellent powers acting 
equally upon other bodies. 

The experiments offer new methods of anaiysU, and will 
apply to the solution of many natural phaenomcna. 
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Account oj a Focty not hiihcrto obwrocdy that the Galvanic 
Potoer heals Water tchUe decomposing it m ParU In a 
Letter from Mr, Joun Tatum, Jud. 


To Mr. NiCBouoM. 


SlB, 


In the various gaUaiiic commautcations which I have CircuttitRBct 

had the picabure of consuldog in your invaluable JouroaJ, as 

wtU as injecturca and volumes on that iutcresUng sub- 

joct, to which I have attended, I do not recollect any men* vompositioa «f 

tion bmog made on a drcurostanco attendiu^ the dccompo* 

sition of water, which I observed about two months ago, in 

preparing for a public lecture I was about to delivor, which, 

if jonthiiik worthy a place in your Journal, is very much 

at your sets ire# 

In the experiment alluded to I made u^ of four troughs 
of the following dimensions, Ttz# two of •iG plates, eseh composed by 
plate 60 iochcb,and two troughs of ^6 plates, each plate t'ou^of eom 

Voih XVI.-Fm. 1807, G iuches, 25!*^^ 
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6ALTANISM. 


inches, of coarse I ha4 the power of 4400 inches. The 
01 idattng fluid I made nse of wa^good nilrou** acid, vith 
about sixteen times ils bulk of water. On passing the C?il* 
Tanic fluid through about one ounce of water, by means of 
platina wires, I wus iiiitch surprised at iho quantity of ralo- 
Muchhrsitwasric which was liberaii*d ax the water 1>ecaine (Iceomnosed; 
Th^atcr^ the tcm|)ora(urc of the tube which contained the wafer 

seemed (u he about (os near as ( coiiM judge by the tooeh) 
180* of Kahrenheit; but as J wished to .ise.erlain the tem- 
jicraturc more* correclh* I iminediatidy applied the bulb of 
a ifaermometer, tlioiigli it was very iinfatmiralde to aseer- 
tain the temperature, .ts the bulb of a small thermometer 
could touelia tube of om iu<h duinieter a1 a very i^maU sur- 
Thc themo- face, hut the merniry soon rose 10^, Net luning any person 
meter shewed with me, und ^uid'avourinp to regulate (he wire which com* 

muuirated from the battery to the iulw of water with one 
hand, while the other was engaged in holding the ihcriiin- 
tneCer against the tube. 1 accidentally brnughi the positive 
and negative platina wires in contact, which exploded the 
gases, and forced the tube violently up a considerable height, 
which falling on the table, broke, and prevrntud me accom* 
. pushing niy wish relative to the Icmjmrature of the waler 
under decomposition. 

Another expe* A short time after, bi my lecture on the subject, I noticed 
rimcDt. the circumstance; and one or two of my audirnce, after the 

lecture, on applying their hands tn the tube while the water 
was decomposing, tuu^tily withdrew them on accoimt of the 
heat. 

Hrtww the 1 <^**nnf>t, Sir, accoimt for the liberated raloric by any 
hcxtproduccdf means than sup|>osiMg thiit the gulvaiiie Huld furnished 

more caloric than was ncccj'sarv (o c<Mi%evl the water into 


rimcDt. 


How waA the 


If, Sir, thisme**! wilh an inserilon, I shall commu- 
nicale mon* on the above subject the first opportunity; 
unUl when permit me to remain, 

Your’s. niosi rexpeef fully, 

Don fit StreeL JOH N T AITJ M , Jim • 

Ja«. IHO7. 
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II. 

jicconiU of the Dhcovet'i/ of (he Means of iUamiiuUiftg 
(lufGa^ from Coaly by Dt\ Clawos, prethus to the 
i luf Hi 01. In a Letter from Mr, Jouh Webster. 


To Mr. Nunotso.v. 


I lirADwill. frrr^t [Aware jour ju-i( obserMtions o" 

M‘‘. WidsorS jiroposaK for ciilight^'ning the inha- digeowed 

bilunf' if tliiMiu»Jropidis. Thr purport of fhrsc few Iin« 

U iniT^'Iylo suy, tliiti Ihe discovery the carbonated liy* 

4lro2( ri look place prenous to ih^^ycar 1661. 

Jlappooio^ ij ^\iof{ t'ouc a^o to be rt^adiog bome of Bo>Ic*i 
fimmi'criplb, in the Unli»h Miroum, t met with a paper of 
the follouln; title (\M'nuahS Mann. \Vi7). 

lApeiitUi'uts concerinn^ (be Spirit uf Coalb, in alettcr^hyDr,Claf^ 
to lee Hon. Mr. Lo) Ic, by tliclatj Rev. Jos. Clayton, D.D. 

B. Mu*..” 

As I (1h{ jioi rnpy (he whole ot tlie pa|>tr, 1 hare taken 
i!.e liberty )ou the tow short notes 1 made at 

liut time. 

The experiment ucre undertaken by Dr. Clayton jin con- 
snUHcnr.^ of haniig discovered thatgas, issuing from fis5nres diwovery. 
near a rual-pit at M'lgju, in Lancashire, igmtcd when a 
buniiu^ iMJultc was preseuttHl to it. 

Dr, l.'tii)(ou on ol)M'rvino this HTect clisUilesi coal. lie The Doctor 
first observ«*d that “ neghm*' c.oiie over, afterwards a iJ^^drecclTrf* 

black oylc.” and llirn ai. inSamablr spirit’^ He col- thegasia a 
let tiHl (he IjsI product iiHo bluclders, and amused his friends bladder, 
by prick ins; a bole in a lull bladder and igniting llic gas. 

If you think it worth while to io^rt this in your valuablo 
Journal, it may be ibe inraiis of grauu iii^ >omc of your 
readers by referring them (o the original paper, the number 
of which 1 have aIrcuJy put d >w n. 

From your obltgi*d humble sen juL 

JOK.V WEBSTER. 


Jun. 5.1807. 
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III. 

Obsenaiiom on the Mttallk Composition of the Specula of 
r^fieciing TeU$copesy and the manmr of casting them; 
also a method of commumcaiing to them any particnlar 
Conoidal Figure f uitk an aitem/d to explain^ on scienl^ 
Principles^ the Grounds of each Processy and occasional 
Remarks on ike Construction of Telescopes^ By the Rov. 
JiMtJ Littls*. 

[Concluded from p. 59.] 


Thep^iiher A HE consistence of Ihc pitch Uy in thh busuicssj an 
rat’hcr ®i*ticlc of the first imporUncc. Soft pitch will ghefo the 
wfu polbh a higher lustre, and will less expose the face ofUie 

mirror to scratches: but, if it be too soft, the mirror will 
link in it, like a seal in soft wax; and the fignre of the 
polisher cannot be presened, nor the furrows in it from 
being defaced. It must, therefore, be alw up harder than 
common pitch is, in a mean temperature of the a!r in this 
climate. And, after the polishing powder is bedded in it 
(which must at first be laid on so copiously, that the pitch 
may not rise up to the surface, between the particles of it,) 
and when the mirror has been w orked on it a little time, 


then all the loose particles of the powder ought to be washed 
off, from the edges and furrows of the pitch, with a sponge 
or brush, (made of fine hair,) under water, that no grains 
may get on the surface, and injure the polish. And, if this 
be attended to, and the pitch be a little softened by hVat, 
when the powder is first applied, it may be used of a con* 
listence bard enough, without incoiivenicnci*: but, if it be 
made so bard, as not to sink at all, or e:^paud itself, midor 
the mirror, 1 believe it will nerer communicate to it a perfect 



figure. 

From what has been here laid down, It must be obvious, 
that, by dimiaishing the size of the polbhcr, whether it bi 
ofa circular or elliptic shape, (be currafurc of the mirror 
will be brought nearer to that of a circle; and, by enlarging 
the polisher, the cunature will approach to that of au hy* 
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pcrbola. 
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pcrbola, when the precautions here giTcn arc obscrrcd. 

Both these may be done, by spreading the pitch on the polish* 
cr, to a greater or lesser extent. 

In the Gregorian telescope, the excess of cumtnre, in The defects of 
the great mirror^ may be remedied, by a defect of it in the the large ipe- 
iittle mirror, and rice rma. It must be desirable, to a compcnuited 
fabricator of this instrument, to understand why this is so; by ihcfipreof 
and how a change in the curralurc may be effected; for an 
artist cannot wcl] execute a project, the design of which is 
to him unknown; norimprore by trials, even repeated, if 
they arc made in the dark. 1 apprehend, that, in this kind 
of telescoMc, the mirrors are commonly selected, out of a 
number tniished of each size, as they happen to suit each 
other: and, if there should be but few pairs in the assort¬ 
ment, whose irregularities compensate one another, few good 
bdescopos will be pruducinl. This would be less frequently 
tiiC case, and the Grigorian tclcsco]ic \m* more improved, if 
a more certain method were known, of giving, to each pair, 
their appropriate Jigure al first, or oV altering it in either, 

V here it is (h fee live. Perhaps |>crsons, not much versed ia 
opticas or geometry, may be as^bled. in discovering the evil, 
and the rcme.'v« fruin the following rctnarks; which arc 
given lu word:), iu order to dispense with a diagram. 

The curvature of the circumrcreucc of a circle is uniform Popular obirr* 

in cuTV part, being (in an arch of it, of a given length) so 

, I ^ ^ ^ ^ ^ . conic iccuoiit. 

niuen tae greater, as the radius is smaller, and Vfcc verm. 

But the curvature of the ellipse, parabola, and hyperbola, 

U not uniform, but eontiinially dimiubho^, from the vertex 

o( tlicsi^ curves, (which answers, in ihe present case, to the 

ciJiler of the mirror,) to the extremity on each side: but it 

ciiiiiin^hes less ill the ellipsis than the parabola; and in this 

than ill the hyperbola. So that, if wc suppose a bow to be 

bent, at first, into an arch of a circle, and, when gradually " 

relaxed, to become, towards its extremities, more and rnoro 

straitened, as it unbends, iviiile the curvature, at the verv 

middle, remams the some, it wUl successively form the?c 

three curves, in the above order. And, jf concave mirrors 

had the same curvature with them, they would hove the 

following properties. 

If the speculum be of a parabolic form, rays of light, parabolic 

firlling on it, parallel to its avis, or issaiog from a luminous speculum U 

• . good for the 
point ^ 
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Newtonian or same, so very dUtant, that Uiey ma)* be regarded 

Gregonan tele* as parallel, will coQTerge, by reflection, to one point in the 
4cope. , which point is the focus. The same is nearly tnie of 

rays coming from laminons points not far from the axis, or 
lying in a ?ery contracted iic1d of view, so as to make but a 
?ery small angle with the axis: the rays, coming from each 
single distinct point hi the object, arc converged to so many 
single distinct points in the imago, formed at the forijs of the 
nirror. Hence, the excellence of a parabolic mirror, for 
the larger speculum of the Newtonian or Gregorian tele- 
scoiie *. 

If 


• But» because a parabolic mirror fe{lccu» to one poiai* n«y*, thaC 
fall on it, par<iUel to its asis» it follows, that it will not converge, to a 
point, rays, that are divirging or incUued to iii asis. The former, (if 
tiK point, from whence they radiate, i*e in thr of the nurror,) 
would be reflected from any line, drawn diametrically acrout the mir* 
ror, in a caustic curve dooUk and cu>i>idjitd: the lafur, (btuig in the 
tame plane in which is the radiant point, intifuicly diet id t, and the 
axis,) would form a curve oodaltd So that the eiccllcnce of a para¬ 
bolic mirror is for viewing remote, but not near objects. And a per¬ 
son might thus be deceived, who would judge of the gooJiuis of a 
telescope, only from its rcndcriog print Ugiblc, at a small dlslaucr, 
from whence the breadth of the great mirror would subraid an angle 

4 rf lenaible nugnituder for the i>fuclb of rar< that isMie, diverging 
from each point oflheprimrd letters, willlw reflteted, by the ctntcal 
part of the mirror, to a focus neartvt to it; and the raya of each pencil, 
that fall on the exterior annuli of the mirror, will be reflected to poiiilt 
more remote from it So that if, in the Newtonian uni-Gregorian 
ttlcseope, the great mirror were of the correct ilgurc of a parabola, 
and the little xnirror, of the Utter, were that of au ellipsis; and, if 
clthertclcscope were adjusted to distinct vUIoo, when the ionermoat 
lone only of the great ipecnlum is exposed to the light; yet, the ob¬ 
ject would be indistinct, if sem by the rays reflected 2rom the outer 
cone, unless the little mirror were removed farther from the great one. 
Hence, a spherical mirror ii better than a parabolic one, for viewing 
very near objects; and odchcr of them can be equally adapted for 
viewing thcK and very remote objects. The distinctness of the tele¬ 
scope U, therefore, best proved, by dircetbg it to the itan; if it shews, 
clearly, the fuei*. on the dUk of the plana Jupiter, or the ring of 
Saturn, it trill deserveto be approved of. I have ground and polished, 
in the manner here deacribed, the mirrors of a Utile Cregoilan tclc- 
leope, of nine inches foens, which shewed these objects romt distinctly; 
and I coidd not afterwird, with much greater paini. execute another 
oae, (oekher indeed did I ever see one,) of that sixe, of equal accuracy: 
which served to convince me, of the exquisite correctness required in 

the 



BEFLtCTlKQ TEL£8C0?S» 



If the mirror be of an elliptic, or otai, corulnre, rays, The unall ipe- 
is^aing from single poiiifs, in, or citremcly near to ooe of 
its foci, and falling on ii, (such *as the rays proceeding from 
the single points in the image, fonned by the (laraboUc larger 
syeculiini,) will he conve^t^ to so many single distinct 
points in Uio otlier focus of the elliptic mirror. Hence, 
the excellence of an elliptic figure, for the smaller speculnm 
of the* (jiregurian telescope^. Jiut the ease is rcry dilTercnt, 


the figtiic of the mirrors, and of how great perfection thr instrument 
i» siisa',>Tihtc. rclc»co|>es have b. co rerommended, for their enabling 
ptJ*'. ^ i i( ;;iuhd huerssi H rotisidrr^blc dlttancc; hut this is an 
imi. ui \ . ^ for w'curiniuing ilKir merits $ for (bcMile tiu ground 
of ;..ror amucliRuaicr quautitv oi UJit Is reflected 

frojii l-.'s:»»iJi.ki. i.K.'x lh<>>4;oi (ommou |»niu on p4|Hr. 

' i;uv <iiii Ny U rot K xUc%4^y il the ray> diverge from pmnls, so ^ ^^iviseahlc 
remou tin I'^oJ Hit •.jM.iuliim, astu niakca comiderabic angle that liijmtgni- 
w:th it. .iivl t>i f ill very ohlh|ncly on the ’prculuoi: which would be fyh^g power of 
th< cti-e» iijbt li* Id of iIk* lih^cojic were loo I irgr, or if the focu" of Gregomn 
the g( cal ^pt4Ilium Were* Uw jo’ij'.. wHh ropcct lo that of the lesser 
onei bc.av«*li, tiilKCcaHMhe image, formed by the nurror, ^ 
which II tl ;t»lr u wiihri')*ard lolhc lesser, will have too great lari* cm on the eye* 
tude; jiml th •. \t, .ru*; pencils divcrgiii,* f; im ii» lalf, with too much piece. 
obllqcicy,on Hirl,u*i.r, to be cothctul by it, to single points, in the 
second im.,;;.. 0, onihU acroum, there is in the Gregorian tclc- 

Kopc, a limit »vl to (he degree of in;igtiifyiiig, so far as this depends on 
the mjrrors,bi. tbeir frguic ever so con vet. And, if any abe/rarioa 
prevail, iu tlie imigcfoimcd by the larger concave, they will be mag* 
nlficdli/ riic kk^HT.W'iri it [>crfect, iu the proportion of the locos of 
the former fo that ufthclatur. I am o. opinion, that it is better not 
to atm at a higli degree of magnifying, by the little mirror of this tele¬ 
scope; but. to endeavour lo secure thr correctness of the second 
image; ai.d (oUy the chief stress of (he ampliiicatioa (as it is in the 
Newtonian icltscopc} on the eye gla* acs; because of ibe above circum¬ 
stance, which no correctness, nor compciuatioa of the mirrors, can 
remedv, From this iuccHT'cnicnce, here stated, the Newtonian tele- 
icopc (the most i>crfcct of all the constructions, that ever were or ever 
will be devised) is entirely free. TTiis the author cficctcd, by putting 
(lie eye-glasses on a dlfTereni aiis from that of the^ mirrors; by which 
he was enabled to make the lessrr mirror a plane surface. And it will 

appear, on due consideration, that he was obliged to introduce this 

change, in Grcgor)r*s telescope, of necesuty; and not from a low am¬ 
bition, to which his mind was superior, that of obtruding his own 
invenftons, to in ppl tut those of equal merit by other men: though he 
has not stated all the impeifections of the Gregorian form, nor the 
advantages of his own; having only, in answer to objections, and, as 
were, reluctantly, mentioned (he chief cucuntsuncci, juiuiytDgtbe 
alteration be bad recommended. 


in 
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in a spherical or hyperbolic mirror. From either of these, 
the rays, which issue in a cone or pencil, from single, lumi¬ 
nous, distinct points, in a rery remote object, and fall on 
them, willnol confcrgc again, to so many single points; but 
will, in the mi'an focus of the mirror, bit dispersed, and 
blended together in a small degree, yet suflicieut to prodoce 
an uniTersal haalness aud indistinctness, over the whole sur¬ 
face of the object viewed in a telescope, having its large 
minor of these forms, because it occurs, with respect to 
every point in such object; of which the following arc the 
circumstances. 


EfTrrt inf sphe¬ 
rical surruii. 


Contrzry aber¬ 
ration oi the 
hyperbolic 
mirror. 


If the mirror be spherical, those rays, nearly parallel of 
each pencil, which fall on it, neat to its centre, w ill con- 
Tcrgc to a point more distant from the mirror, than the 
focus of any rays, that fall between the centre aud outer 
edge of ♦be mirror. And those, that fall on the outer extre¬ 
mity of it, will converge to a different point, nearest to the 
mirror; and the rays, which are incident on the several con- 
centrical annuli, indefinitely narrow, of which the face of 
the mirror is composed, will bare an indrfinite number of 
points of conrergeoce; each annulus its ow^n point., and all 
lying in a series, in the axis of the pencil* bv*tvu\'u (he 
points, or foci, of the extreme, and of the innermost annu¬ 
lus*. tiolbat no entire incident pencil will, after refler- 
tioD, conrerge to one point, unless the radiant point were 
in tJie centre of curvature of the mirror. 

The proi)criy of an hyperbolic mirror is of the same na¬ 
ture, but withciTcels reversed: for, in thu:, the rays parallel 
tu its axis, which are iucident on its outer annulus, will 
converge to a polut the most distant from it; and the rays, 
falling on its iimermost annulus, will have their focus the 
nearest to it. Aud this is easy to comprehend : for, a$ the 
curvature of the hyperbola continually diminishes from its 


serlex, on each side, a parallel, or diverging pencil, falling 


* ThUpioperty of a ^Kcricat mirror has never, to far as 1 know, 
bc<n syntactically dcmoxutratcil^ by any optic writer, thou^ it i» a 
/uridamcntal theorem in catopifica. Mr. Robini derisively objected io 
Dr. Smith, that he had not demoustrated U. The Doctor, I believe, 
might have retorted the tame charge oo Mr. Robini. I have some 
reasoQ to thinks it iidilScuHto give inch a dcmooiuatioa of it, a^d 
that tt vrjll reflect credit on the persoo who furmihes it, 

at 
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af a distance from the vertt^x^ oq a mirror ufthi^ fono^ must 
(as in the cAic of a miiror of greater radiu?<, i« c. of lesscur* 
uture) fiau! its focua formed farther from it, tliaa if it 
wmi jiicidi'ia m ar tlii* mUldIc or vertex, where the cam- 
tiiro oPtlio inlrror U that of a circle of lesser radius. 

Audtlnn it is evident, iliat, as the several p^cils, re-Theve errors 
hccknl b) thv mirror, when it is spherical or hyper- 
bolical, Uo m*i converge, each to a single point, but to 
verios ot iioiuts<» whose length is the depth of the focus of tlic luoi. 
murorj 50, ndilicr do these peucils, in proceediug 00 to 
t!io5itile nu;f.»r. diverge each from a single point, but from 
the iami* uni's of poiuu. So liiaf, though the litlic mirror 
were f,;nuccl truly elliiilical, it would not make each of 
these j oncih toiueige again (ai the place of the second 
imuiie, t'jrniru behhni tb^’ fu'st eye-glai'^) la single poioti, 
bu( to another series of jioints; by which the rays of con. 

'pin.c.ls would be hlemUl wi!li one anotljor, and 
make l.ie oh [eel which U t iewed, by uu'Uuk of (licse pencils, 
so transmi : • ! lo Ihoeye, ami. by it, rofractoj to a Ihlrd 
sertM ol i'n:.' \ nt ar:hft rrttna, at the boumu of the eye, 
appear ha^y an I iiMlhtincf. 

•Ijoscri':!. ks wilt bcaiflica to our pwsenl purpose, by taductioni. 
ronsiderlriji:: 

First, riiat the niys, rvQectcd by tkv several anjiuli, in 
till'sill face of the griMt miri.ir, will tail on iJio annuli of 
ihe sii-ie order, in ihe little mirror; Uie lays from the 
outer, ihuiT, or inlerinediate aounii of the one, proceeding 
f.ii llie like iiniiuh in the other. 

Secondly. ‘Ih-tt th;’ f-irliiei the focus, or point of con- 
vertstnee, of any aiiiiulns of (be great luitror, i$ diStani from 
that mirror, (he nearer will be the pomt of dircrgcncc of 
this part of (he « lij!e pencil, (among the series of such 

points), to the Hide niirroi. AKo, (hat the intr-rval, be- 

twecu au> one pointii; lliv s'-rk- and tli-s mirror, cannot be- 
altered, by laotitig ihe inircor, wiJioufalteru.g liie intervats 
ofail the rest; which, auer r e i'.iesco,K is bioaght to the 
diilinctest vision, cannot be pei-uilted. 

Thirdly. 'Hial, if the locus ol any auoulus, of the ercaf o • . 
mirror, be farll.erfr.m it, than those of lha otiier J.uli SI'“/ 
and, consequently, nearer to the little mirror than those 
the raj s, Usuing (rom it, to this mirror, will nof be reflected 

VoL. XVI.—Flb. I8U7. II 
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hjxty to tie same point viA those of the other annuli, un¬ 
less Ae curvature ^ Aecorrcspofiding annulus, of the little 
mirror, be increased, in the proportion of Us radius to (hat 
of the great mirror; for, than onl^ will the focus of rays, 
relected by Ait annulus of the little mirror, be shortened, 
aa muA as, by the effect of Aat of the same aunnlus, of the 
great mirror, it would oAerwise be lengthened. The same 
is true, ticeverti^ if Ae focus of any aonulus, of Ac great 
mirror, be shorter Aan Aose of the other annulL 
FourAIy* That, if Aerc be any excess or defect, in the 
curvature of the great mirror, from that of a par4]bola, (and, 
consequently, a confracllon, or elongation, of the foci, of 
Ae extreme rays of Ac reflected pencils,) there is no remedy, 
whUethis remmns, but to make the little mirror so Diuch 
delcient, or excessive in curvature, from that of an ellipse, 
(and, consequently, to longAen or contract Ac foci of the 
extreme rays of Ac ))eoeiI$ rvfleclcd by it,) as its focus U, 
in proportion to Ae focus of Ae great mirror; there being 
no other means of reducing all Ae rays^ of each pencil, to 
one point, at Ac second or conjugate focus of Ac little 
mirror; by which alone, Ae second image, consisting of 
such points, can be formed, and viewed distinctly, through 
the last eye-glass. 

From all which, it is manifest, Aat, if the curvature of 
Ac great mirror be hyperbolical or deficient, then (hat of 
Ae little mirror ought to be spherical or excessive; and if 
Ac great mirror be spherical, Ac other must be parabolical 
or hyperbolical, according as its focus i$ long or short, in 
respect of Aat of the great mirror. 

Iflitructiooj Should Ae telescope be faulty, from indistinctness of 
for examjDing rision, it may be corrected, by altering the figure of either 

d^ihe roirrori tif Ac mirrors, as shall be most practicable. And, to know 
M each other, what the alteration should be, the method directed by Afr. 

Madge, may be followed, of excluding Ac light from the 
central, middle, or extreme zone of Ae great mirror, by 
fixing, on the mouA of Ae tube, three annular diaphragms 
of pasteboard, answeriug, in size and shape, to these 
aones rttpectivciy; by ramoving any of which diaphragms, 
Ae light will be admitted to the corresponding part of Air 
mirror. If, then, by help of Ac adjuiting screw, the ob« 
ject be first viewed distinctly, when the inner or central 

zone, 
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2 otie^ oclf, of the mirrop ie uncoTered to the light j and it 
be accessary, afterward, when it is seen by means of the 
exterior zone only, to reniore the little mirror farther from 
(he great one, (by turning hack the adjasting screw,) in 
order to distinct tision; then one, or both of the mirrors, is 
deficient in curraturc, L e. the great one is hyperbolical, or 
the small one parabolical* And, on the contrary, if it bo 
necessary, in thb process, to bring the little mirror nearer 
to the great one; then one or both of the mirrors is ipherl* 
caL For, in the former case, it is plmn, that the mean 
focus of the outer zona of the little mirror is nearer to the 
secondeye-glas.s, than that of the inner zone; since it is 
necessaiy to withdraw that focus, by putting back the little 
mirror: and the contrary ii eiiilent, m the latter case. The 
former could happen, only by the focus of tljc extreme rays, 
of each single pencil, being too far from the great specu* 
lain, (u c. from its being hyperbolical,) and too near to the 
little one; or from the latter being deficient in currature, 
near its cflgt s; and thus throwing the focus of the rays, 
that fall mere, too far from it, and too near to the last eye* 
gisjs, The second effect could arise only from a figure of 
the mirrors, ti>e rcrerse of this* In the Newtonian tclc« 
scope, there can be no doubt, where the defect of currature 
is, because it has but one concarc mirror* 

When it has been thus determined what the defect is, Howteeerreet 
mcaus must becmjjloywl lo correct it; and it may be ex. '“rvaiurei 
jiected, Chat, unless some certain mode, of effecting a dif¬ 
ferent enrvature of the great mirror, from that of tlm little 
one, is discovered, and skilfully practised, there will be 
but few good telescopes, of the Gregorian form, constructed. 

For, if both mirrors be polished, in the same manner and 
method, it is likely, that the defects in their figure, and the 
species of their currature, will be the same in both* Where¬ 
as, it has been shewn, that all these ought to be directiv 
contrary in one, from what they are in the other; referring 
to the leraboia and ellipse, as the standard degrees of cur- 


Tature. 

Now, the drcurastauecs, which, in the method of polish- means of 
ing abore-mentloned, hare a tendency to produce particular polisher, 
species of conoids, hare been ^ready explained, and need 
not be repeated* But, as to thcmeani of altering any figure 

II3 already 
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already giren^ to the great mirror^ m the Ncwtonitn tele* 
ecope^ or to Sther of (he mirrors in the GrcgoruiD) which hap* 
p^s to bo unsuitable to the other one; I hare to obsei've^ 
that, hi mj trials, I hare found this could he etfected on the 
polisher, without potting (he metal to be ground again upon 
(he hones. For if it has, at first, In^en formed to a toler¬ 
ably correct figure, of any species, then a rery small re- 
duction, of the substance of themrtal, will produce a suffi¬ 
cient alteration of iisfontf. If. the change required consists 
in a diminutiou of curvature, a continuation of the process, 
under the regulation beforc^mi'inionod, will, withtmt any 
alteration of the pedisher, generally, be sufficient to pro¬ 
duce It, from the degree of riirra!ore of a circle, to that of 
the cl ti)vsr, parabola, or hyperbola, in order; or from any 
of thff:e, to th| others, m succession*. Dut, if the degree 
of car vatu re, already given, is to be increased, and to verge 
more toward the circle, as the liniil, (beyond which no con. 
trivance could carry it,) then the polisher must uudorgo an 
alteration; Its bn*adth should be diininbhed; tim space, at 
(he centre, left uncoated with pitchy should/he greatly con¬ 
tracted ; and, in the case of (he lUtIc mirror, which has no 
perforation in it, entirely filled up; save that a small hole, 
through (lie polisher, tapering, from (ho back of it, np. 
wardi>toits surface, t^houM be left, for the pilch to sink 
into, when it becomes closed, and too much compressed, at 
the centre; and the furrows, in the pitch, gradually dixjpened 


* Here it n^y be proper to observe, that, is the curvature it con* 
iMtly diminishiDg by the mere eontiouance of the operatioa, so the 
process is not tnbe ponued any longer, after the polish, and the deiiied 
figure, arc found to be perfected. And the mcial must always be 
broitght to a vciy 6nc face, and a correct ipl:erica! figure, on the bones, 
Ct on aUadentool, bedded with the finnt washed emery, before the 
proem of polishing conimencei; because if all scratches, from the 
gmjdiogjbc not previously obliterated, the polishing must, m oAer to 
efface them, be contuiued so long, us to dimimsh the curvature of the 
mirror beyond what is requisite; ^specially, if the area of the fisher 
be not of an oval, but of u ronud shape;, which latter has a greater 
tendency, than the former, to di^niib the curvature of the mifror 
and to render k byperboUcaL And the correction of thisi aitenuard, 
might require u troubletoe iltcradoo of the pohsber, or cm make 
it necessary tp pot cbe metal again upon the hones; and yet, iu thq 
Gregoriafl telescope, the byperbolk figure k the proper one, for 
cipher pf (be mirroiVi if tha( iff the pthgr epecelum be spherical 

toward 



ttrttcnvo Tcmcovc* 


93 


toward the edge!. I beliere^ that (for the reason before 
given) tbcnncoaleil space^ at the center^ ought always to 
be as much smaller, on ercry side, than the perforation in 
the mirror, as the greatest range of the strokes, in polish* 
ing^ advances the centre of iht mirror beyond that of the Experienee 
polisher, haring the ftarac shape as the polisher itself; and confcms this 
that it ought to be smallest, or no other than as jnst men*^ 
lioiicd, n !u i) there is no hole in the mirror. 

i havc^ in this method, with certainty of success, as reri- 
fied by rxanunalion of the progressire change of cnrratnre 
ill the mirror^, from a greater degree to a icbs, and tice terrd, 
cUeefed (he configuration of them: which serres to 
confirm me in the belief, that the circumstances, above pro^ 
posed, arc those which arc really opcralire, in communicaU 
ing the iiivcT>ity of figure to telescopic mirrOrs; and that 
nviti.er Ihn di reel ion of the strokes in polishing, the size or 
foroi of the polUber, consistence of the pitch made use of, 
or other aividonts arc of any farther moment id the pro* 
to'5, than as th- y u*f ve to modify the resistance of the pitch, 

In the several parts of the surfaco of the polisher. Whe* 
thcr, hy attentici*. to the priaciplcs here laid down, it would 
be pobJMbIc to produce an hyperbolic form, in the convex 
mirror of the CW^^groin telescope, I hare been prevented 
from endeaSOI)ring to ascertain by experiment, from those 
casualties, atfcctiogmy situation in life, which I have already 
intimated. Bat it should seem, that it would, to a certain 
degree, be practicable, from the means I hare suggested, of 
prodneihg a progressive, specific alteration in the figure of 
tlie polisher; if I have judged rightly of the existence and 
cause of that alteration. 


And if it should be found possible to give, to a convex Proposed im- 
ipcculnm, an hyperbolic curvature, the same could be done 
to the convex object glasses of dioptrical telescopes: which scope*. ^ 
is a property still wanting to them; a want which makes 
them inferior to reflectors, evdo wlien they have been ren¬ 
dered achromatic, if the aberrations from their spherical 
figure rmwD, after those from retrangibiliiy are removed i 
which aberrations, taken laterally, as they always ought to 
be, are as the cub^ of the apertures. So that, if the lineal 
aperture be doubled, and the light admitted, which is as the 
square of the aperture, quadrspled, in ori&t to increase the 

magnifying 
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Dftinlfyiag power four limes, (or to doable the lineal am* 
piificalioA,) preferring an eqnd brightness in the image; 
the teleieope must be made four times longer, (bat it may 
remain eqnally distinct *; an inconrenience, from whid) it 
Biut be reiy desiral^e to exempt this telescope, by correct* 

ing Hit £gtire, and, with it, the aberrations of its object 
glasses* 

Obsrrrstjos of I* ^ object of this ^ay, to Inrcstigate any parti* 
**"yW^J* ctrian, in the constroction of the telescope; (which w6uld 
SipfSucc^*^ of inquiry;) but to try to assist mechanical 

nuitsunct conlriranee in its labricadoik. To this end, I think it fit 
rjsion. fy ^ g remark, on the property of the pencils of rays, 

respecting the latitude'of each of them, where they fall oa 
the pupil of the eye; firstdiscorered by the great Mr. Huy* ^ 
gens; as 1 suspect that the inconvenience he mentions, as 
resulting from a certain breadth of the pencil, may casually 

exceed the limit stated by 6u», and may admit of a practical 
remedy. 

nc smhor He observes, (hat tf the latitude or breadth of the pencils, 

^e, be Tcr^ imall, fsownot to exceed, 
iriseifrom “ * remember right, the sixtieth part of on inch,) the 

V telescope or microscope, will be indisliiict;- 
and not in the unless the pencils be of greater breadth than this 

tye iuelf j apace, at the place of the eye, the instrument will be de* 

fccHvc: and he attributes this tosomcthiug in the natural 
conformation, or in the humours of the eye; which, conse* 
qucotly, will admit of no remedy. On this may I presume 

• A cuacepiion «f thiimay be, perhapi, mort familiarly acquired, 
by cco«derjii£,ihat]f,of two object Icntea, the^ierture, s^ alao the 
focus of one, be twice aa great u those of the other, the anglei of Inei* 
deoce,axidrefractioa, of the extreme raya, whidi come from a ver^ 
remote objeet| and form the cDUea or peneili made by both, will be 
equal; and the peocils themadfca, ahd theix aberratiouf, will be aimi* 
Ur Igurei; all the lineal meaaurca of that of the larger leu, being 
dotthU thoie of Ha other. In order, therdbre, to reduce the late^ 
error or dlsmecer of the circle of tberrationa of the former, to aa 
equality with chat (rf the latter, while the aperture, which is the baae 
of the pencil, remaiui double; thia pencil mint be made twice more 
narrow or acute than before. And, to effect thi», Iti length or .focus 
(whi^i at first, *wac twice m great m that of the other pencil) must 
bcdoiibUd; oo that now k must be Sour tinaailoogis thesaaiter 
pencil; i.e.thelcagth*iiiouM U«atbesqa»iosof thtifCruirei. 

tg 
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to obserro, that the latitude of the peo^ as it eaten the 

e^e, b the same as that with which it falb* on the last 

glass; and) that the effect of it, iriibh Mr. Huygens attrt^ 

bates to the eye, may, therefore, as Datorally, be attribated 

to the eye-glass, as to the eye*; especially when an aaato* 

raical diisectioa of it wilt demonstrate, that the. perfbet 

transparency of its humours, and exquutte poliih of its oor« 

nea, or outer coat, (not to talk of its achromatic property,) 

far exceed, in thb optic instrument of the Deity, any thing 

that can be manufactured by man. In fact, the polish giren 

to the eye-glass, and the transparency ^ the glass itself b 

always imperfect i and many points in its surface, which 

ought to serre for the regular transmission of light, will be 

obstructed by its roughness and opacity; so that, if the 

pencils occupy but a very little space on the lens, no points 

of fair transmission may there remain; and the few rays, 

that pass through, may be so distorted, by irregular refrac» 

tion, and inflection, in the glass, ami in the eye-hole, that the 

li^iou must be indistinct And thb was the more likely to 

happen, in Huygens's time; because, neither the finepolistu 

i>)g powd^, of colcothar of vitriol, was then in use; (and 

Mr. Huygens used nothing but tripoli;) not was the method 

of polishing, by the help of pitch, divulged by Sir Isaac 

Newton. If thb conjecture be right, the remedy is, to use propomthat 

both these helps, in communicating an exqiibitc polbh to ^hescibouldbe 

the cyqiAasses; csjiedally the smaller one, where the 

pencils b reduced, iu the same proportion ai smdpuliih. 
its radms, or as the increase of its magnifying power; ands 
also, to avoid using flint glass for (his purpose; as it is 
found to be the least transparent of any, as well as most 
dispersive. 

I may here also observe, that, tv the transparency and Hence Rams- 
of glass must ever be, to a certido degree, imperfect; 
so the projected improvement of Mr Ramsden, to avoid the 
dispersion of the rays, by throwing the image just befora 
the first eye-glass, is unlikely to answer; because, in this 
case, each of the pencils would occupy little more than 

* When t white groiu^ ii viewed throa^ a telescope which pra 
a very aleoder pencil of rayi, the waot of tnatpraqr in the pvti of 
the eye u seen by spou sad other figam, which move abog with that 
organ while dwtddROpc b kept 

apobt, 
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* OQ tbe kos ; itnii) if that point slioul^ 

be^qiftqac^arBBpbUAedy df cotered nith dust, no rays of 

eoukl be traosukted ^Eroigh it: vhich 
yti d ^i ywMi blyj A a ^ nto too-maijy of the pencils, end 
iAct«tteiaBge, is composed of these p^ciUj whose 
Mtwie, tbnefore, ooghi to be greater then the limiling 
Mnnrc stated byUlr. Hoygens. And, to ^cct this, with 
dl high * chtige as (he iBitrnment will bear, a part of the 
MSfdificatioa should be throws away, on Ae drst eye-glass; 
tad diniHiWied, by iborteniog its focus; that the pencils 
being, I^lt, rend^i^ more obtuse, may fall, with greater 
dlTetgeaee, and latitude, on the second eye-glass, which 
. nay thus be made shorter, and oa the ^e. For it is not to 

be supposed, that (he image,' formed in a teleseopo, can Vfj 
flowed, by a small lens, with as much adrantage as an object 
may. The rays, from each point of Ao latter, foil npon the 
whole surface of the lens; and, therefore, asuAcient num¬ 
ber of them, to fill the pupil of the eye, must be trans- 
nitted; whereas, the rays, from each point of the image, 
occupy only a small speck on the lens; in no case larger, in 
effect, than the popil of the eye; and must, when so con¬ 
tracted, be the more obstructed, by any imperfections in 
the glass. 


Theeemmoa As, therefore, the fineucss'of (he powder, employed in 
**** highest lustre and polish to the specnl^ and to 

' the eye-glasses, is of great importance, in that pro4li|.< and, 

as 1 found, that the crocus, or colcothar of green rkriolj 
(now used, as the fittest for that end,} conld seldom be 
procured, so free from gritUness, as to be capable of leviga- 
tion, to a lufficicDl degree of fineness; insomuch, that I was 
obliged to attempt to make it myself; it may be useful to 
state, that, by the following easy method, I succeeded in 
' prodnciflg some of etcdlcnt quality; 

Considering that the fitriol, distilied in close ressels, 
"*g** protably contract this grittiliess, in Us calx, from an 
rnfhai- by unlon of 80010 of its eompenent parts, or principles, with 
^lyroaiti:^ waltir contained In the ritriol, (which is the metdlic 
or i»it of Awn,) and that this might prerent its perfect edeina- 

of inm. tiotf ; I'ttoaght it best to perform the dfMlIutto'n in the 
. tjpff riy, ^ to begin widi eihalii^ the wgter. Accord- 

^ tegly, f oomaenced with slowly roasting tho f|tgM or cop. 
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broken in tog rainfi as small as shot, by holding It 
over the lire, oji a iire-shovd, till the mob»tiiru in it appeared 
10 be dried anu). 1 (hen put it Into a crucible, and kept it 

uncovered, in a clear lire, till it had bccu some time red hot*^} And levigaiinft 
f)) nlikli, tlu'>|>irit or oil of the vitriol was distilled ^ 

il, and llu* ealx or coleofb.ir remained, of a brownish red 
cojaui\ iiml of a perferlly e<|ual texture, entirely free from 
the Iiurd or jiriMy parlieles; and it was easily levigated, 
nhen iJioiNtened wiiU Mater, on a jnece of lookiiig-glass- 
platv. ))s apiece nf tin* like glass liavuig a liaudle of brass 
ceinenlcdtoit. '1‘liis rumished a verj line and impalpable 
pussdeu :.ipab1e of eotnniunieating to the S|>ecula, or 
ler]S(», the evquisiie polisJi and lustret. 

To a| )*l) svilii jirecisioiu and alVord a fair trial of the C*oo<Upceii- 
Tnelliod of j»olij»hiug 1 haie iccouinuuidod, il is 
faillierio coieidiT^ that the ad van (ages, n^nliiiig from i'or* jf cither the ^ 

reclnessof ti^urejn the mirrors, inav be fnistrattHl, by an "ptciduor the 

1 .’il i* 4i I * • It • i ’ i Icmcv bchutlly 

atidue posilmn oi them, oroi tiie lenMs, m the instrnmeut, cf^ntcreJ, or 

' , by adeke* i f ^orin in the lenses, svhoso eJ;;es may hap* pLiecdon 

pen to bellmkei on one side than on the other; uc. they diiMmcaxii. 

may jiot becon.'dele, or equally cnrlale Si'giucuts of sjiberes; 

andi roMsequcuLly, tliar a pioper trial and estimate cannot 

he ni;iihs of (he ligure of the mirrors, miU'SK these and the 

e}e«gl;t>ses lie right in these respecis; es|)ecially in the Ore- 

euri.iii lelescope, Mho*e adjuHtmetit is a matter of more 

njccty and diliicnlty, than that of the Newtonian. And 

aliicc. ill the loninT, tlo' siirfures of llie mirrors and lenses 

ouglii ad to haic one aiitl I he* same axis, liz. that of the 

oi-Uiniu ji*., ui whieK are to In*;:!! (Ii.dr (bfi; it W uccossary 

this hiiimld be cati(iob*ly asct rtained; becanse contrary 

dcuadonsof tiurn, in thl* reqiect. apparemU com- 

jKiisaic oaeanolhir, and i-jiape duledioii, Uiongh (hey 

woulil roall) lie utleiidud with the aberrations of enlarged 

apertures. 


I <m 


• I stJppOaC th.4t the fire oo *ht rin tr. be too hi^h, or loo 
llDuaijiiihi* process, Ic.t ii-ImuM toavtjt ihe r.liofihc t;cji Into 
glairy icoiia. KxjKnirtcnu wttl iKterniuai* the d :c rrMibnonof ihc 
licai, so as ly cobut<* bucccb* lo the njicr^uioji in ivtry i<i-tincc. *\'hi 

heat ought ly bc great, as to give the eolcoihar, not a brown, but a 
red colour. 

t I'hcjamc powder,vprnd on leather, would ^ive the stnootbett 
edge to razors and lancets, dec 

VoL. XVJ.—I*\ii. IhOT. I Thu 


I 



SEnCCTIKa TELESCOPE. 



DlreetioQs for centre of the great mirror ought to be in the com* 
placing ibc mon axis of the instrument; and the positron of it in Ks 

cell) in the tube, mxy be known thus. Let the Htlle mirror 
be taken out of the tube; and (et the round, central dia« 
phragm, bcfore^menlioncd, (which ought to be made of a 
flat piece of tinned plate, or a lirass plate, made dean and 
bright enough, to reflect the light strongly, but not pnlibhed,) 
be fastened across the mouth of the lube, exactly in the 
middle of it; and let a round hole be made through the 
plate, the centre of which shall he in llu* axis of (he lube, 
and its diameter so lurge, as that the whole disc of the sou 
maybe riewed through it, atthceve^hoh: of the fch^cape, 
when the eye-glasses are takci) out. Then, directing (ho 
instrument tosthe sun- or the full moon, when utv briglrt, 
so as that its whole disc shall be seen through the hole in 
the diaphragm; (using a iiglitly tinged scrcmi.j;!ass, to look 
at the sun;) if (be light, refleeltul from the great mirror to 
the diaphragm, occu])ies oji it, a circular an*ii, conccntrkal 
withtUe hole made at its centre, (he mirror is rightly placed, 
and its focus is in ilie axis of the tube. Buk ii the edge of 
the illuminated circle approaches nearer to the hole in the 
plate, on ary side, the same side of the mirror inclines to« 
ward the axis of the tube, its cell not being exactly rcrtical 
to it; orotiicrwisc, the centre of the mirror U not in that 
axis, as it ought to have been. If tiic outer rine, of (he 
tlireeaforesaid diaphragms, be, at the suiue lime, applied to 
tlic mouth of (he tube, .>o as to expose only the middle zone 
of the great mirror to tfae light; the circle of light, re* 
ilecicdbyit, to the central diaphragm, will up[)ear better 
(leliued on it. 


Tlic<pmiliims liut the adj lb linen t of both mirrors and lenses may, at 
may be very (hc Same time, be proved, by the following most easy and 
•oUr ra' method, if exactly pursued : 

’ ilu>iiig provided^ that the iiUle mirror shall he so sup¬ 
ported, that its cuiln* may always move in the axis of (he 
great tube; and proved (hut it >o, as .Mr. Ivduarch pre¬ 
scribes, hy taking olf the mirror, and seeing, through (lie 
cye*tubc of the telescope, (without the ien^os,) that the 
hole, in the middle of the little round plale, to which hat 
mirror is screwed, concent rival uilh the plate, corresp nds 
with the ijiWrscclion of two cross lulu's, tied iliumutrically 

across 
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across tlic mouth of the tube: then let the little mirror be 
replaced, and tlic eye«tube taken ont, am! \ti the telescope 
be directed to the centre; which may be done, by the 
help of the little dioptrical telescope, called a^itder^ allixed 
to the instrument, if it be furnished with such; or otherwise, 
may be eflbetod, with suflicient exactness for this purpose, 
by jioiiitirg the telesco|M^ to the sun, so as that the shadow of 
the littic mirror may coitiridc wtih the hole, in the great 
mirror: which u ill be, when the great tube is so placed, as 
to jiro joct its shadow' of a circular form* In these ctreunu 
slaiicc'h, f(*( llic light, rclleclcdfrom the little mirror, through 
the round perforation in the great one, be receired upon a 
plane, placed at some distance bctiiiid the latter, at right 
angles to the axis of the tube* The light will occupy a cir* 
cular area on (heplane; and, if the centre of the light be 
taiuciden' with that of the shadow of the littic mirror, this 
mirror Is not only parallel to (be great one, but both are 
duly adjusted, at right angles, to the axis of the tube; 
which, also then corresponds with their axes. Hut, be* 
cause tlielittle mirror audits shadow, and also the cone of 
light. rcIlccUnl i. oni this mirror, arc of greater brcsulth than 
the porforatioo in (lie great one; the bonndaries of the re., 
fleeted light, and those of the shadow, cannot be seen 
wholl) ou (lie plane, through the hole in the great mirror, 
ill any one position nf the telescope. I^ot, therefore, tim 
axis of (he telescope be a little diverted from the centre of 
the Mill till the shadow of the c'lge of the little mirror 
fuMj) within the hole in the great me: by which, ^omu di. 
reel ligut will puss throngh, next the ^shadow, and appear on 
the plane, in form of a crescent: and, at the same time, the 
circle of the re llccted light of the sun will have inoTed across 
the sliadow; till, by a certain degret; of obikjitilv, in the 
direction of the telescoin*, (he «lgo of the circle of the re- 
llcctcd light will be in contact, cxlernaily, with the cn^scent 
of the direct light. And, if tbit erosceul be always of tin* 
same breadth, when thU coiilact takes place, on every side, 
by a dirertlng of (he telc*^co|ie, from (he centre of (He sun. 
sucrcssl^tly, in every ditvefion; then both (he mirrors arc 
pur;iUvl, uud at rlsld angles, to the axis of (he iiistrumenl. 
But, if the crescent be broader^ in any ccituin position of 
the tube* when the circle of nilcctcil light just touches ils 

12 edie: 
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nnd the eye 
Icnie*; Atirr* 
y/irdi set. 


of tlic 

t^f'hvlc. 


edge; fhen the sido of fhc little mirror, corresponding with 
that of th^ illuminated circle, where it is in contart with 
thccrwcont, makeri too a:, aiifile, with the axis of the 
instrument; and it must he »• ductn! to a right angle, by 
screwing forward the adjusting screw' of the little mirror, 
in that part, havinj; preriously withdrawn the apposite 
screws. When the mirrors are thus found to he rightly 
placed, and the e)c*tnhe and lenses are restored to their 
places: if the whole image, of the great mirror, he not visu 
hie intheoyc^hole, when this is in *'ie co'umon axis of the 
instrument, then the lenM*s are defer (ire; cither, some of 
them, or some of Ihcir surfAn*s, or the tube they arc fixisl, 
in, being inclined to the axis ; at. K by this means, 

di&torliiig e rone of m s, from it. \V!:irb irn g hirities 
innsf b• .etifiiiJ,heforea trni* estini***‘cjii bu formed, of 
llie r j.T0Cim*ss of the mirror's ctir^afure. 

The distance from the smaller lens, at which is the point 
of decussation of all the pimciU of lieht, and Hr place 
where tiu^ ejeJiole ought to be, may also be most easily and 
most accurately found, by directing the telescope (o the 
sun, having taken off that part of (lie cy^.tuh * hehimi the 
lenses; and letting the light fall on a plane, movciible hack 
and fo r wan I, behind the second eyeuiiJ kept at right 
angles, to the axis of the specula and lenses; the place, at* 
which the image, of the great niirrur, with the shadow of 
the little mirror described on it, is seen most distinctly 
fortned on llie plane, ought to \k the place of tlie eye* 
bole. 
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IV. 

Oil fhe Absorption of Electric lAght by different BotUoSj and 
some of (heir Habitudes uitk respect to Ekdricity* In a 
Letlcrfrom itfr. Wm, SkbimsuikB) Jiui» Communicaied 
by Mr, Ci’tiiburtson, 


IVisbcch^ 3an4 14 ^ 1807 « 

Dr.»n Sir, 

yon thought my former account of some electrical ex* Pho&phoret- 
perimentN i»n the phos|>hore<ccncy ot esJeareous substances «ncc of bodict 
worth sending to Mr. NichulbOti’s respectable aiul valuable ^ 

Journal, I rutw trouble you with a second iettcr, contain* 
ing the results of other experiments, inailc with (he same 
view, npem the dilTorcul si>crics of the remaining earths that 
N.'orc within my nacb* Hut 1 do not intend to stop hero. 

And as I peau'irc the chief value of my imjniries will rest 
n]>on their being a depdt of numerous facts wlieroon other 
(ihiloso;i]icrs ina) more sitccessfiilly build than my abilities 
will enable me in do, it becomes necessary for me in this, 
and nil) future conimnniration upon the same subject, to 
upeak more In ite*aii than I at G si intended. If In this 
Ma% you should ^till think them worth public attention, I 
shall be glad to see them iuserk^ in the Philosophical 
Journal. 


Baryiic Genus. 

Carbonate of barytes atTordod no spark, but was very 
luminous when the shock was passed above it, though the pounds, 
light was of short continuance. 

Sulphate of barytes. ^The several specimens of thU sub* 
stance, which were subjected to cx|Kriment, were all himu 
nouBby the electric shock, but were not so brillhint as the 
carbonates; they also differed from them in giving very good 
sparks when placed upon the prime conductor; except some 
specimens, consi«^ling of small crystals, which acting as so 
many points, gau' out the electric fluid to the atmosphere, 

. and would not allow a spark to be taken from them. It is 
curious, and worthy observation, that lu these two barytic 
•pedes the facts turn out exactly the reverse of what takes 

placo 
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place in the calcareous genos, in which the carl>onatcs give 
spark5) though they arc slightly luminous^ compared to the 
sulphates, which are brilliantly phosphoric, hut afford no 
spark; whomas in the baryiic genns the carbonates arc 
beautifully luminous, batgire no sparks, while the sulphates 
afford good sparks, but are slightly phosphorescent. 

Sulpliorci of Sulphnrot of barjtcs was but slightly luminous by the 
bajytcs, clcctrie explosion; in »lii<A it essentially differs from the 

snlpliurctoflime'^, which is the most brilliant phosphorus, 
both by the electric and solar light, that 1 hate yet seem 

Mitriaik Caws. 

Mufiaiic Magnesia, pure, and carbonaU^d, were both luminous by 

the electric explosion; the light, howcicr, continued but for 
a short lime. 

Sulphate of Maguctiu is my luminous tJiroiigh its whole 
Mtbstanec. 

Sulpliurct of Magnesiais lumiuous, but not more so than 
the tarbonati*. 

Turk< y tobacco-pit>es.—^Thc bowls of these articles au 
' fordi-d to)<!reblf sparks, but were scarcely Itimiiioiig, except 
In llie track of the electric fluid, when tlie points of the 
discharging rods rested the surface. 

Chlorite gate sparks, which, upon its surface, branched 
off in mimilc, different-coloured points, something similar to, 
though not so brilliant as, the spark taken from luiy lac- 
quered substonco, such as gilt leather, or lacquered wooden 
ornaments. The explosion rendered it luminous. 

tileatites, Talc, and fibrous Amianthus, gave sparks', and 
were slightly luminous by the explosion. 

Asbesins.—A thin polished slab of this stone gave sparks 
similar to Chlorite, but the ramifications upon its surfcce 
were more numerous, and more varicgaletl. ^ 

Mica affords sparks, but I could not obserre it luflinoug 
S"" ty the explosion. When held in the hand it allows'the 
sparks to run along its surface, to strike the finger at a con- 

« Canton'i phospbonw i* » readily lUumlnated by eletlricity, that 
ahrcc lump, newly made, pariakinis of the exact shape of the cru. 
eible, and havingnetcr been eipo«d to light, being placed upon the 
prime conductor, wa* beautifully beapingled with brilliant qwti, 
merely by laWut the iparkirom variou* parti of itiiurface. 

bidcrable 



ixECTtrc Liantf iv 

liclerablc dUtance, and to which it gives the sensation of a 
shock, rather than that of a spark* When the shock is 
passed along Us surface, the fluid Jeaves an indelible Taark> 
similar to its effect upon glass* 

Micaceous Schistus gave a spark, which was ramified upon 
the surface of the stone, and somewhat more coloured than 
in the Chlorite. It was scarcely phosphorcsceut, except in 
(he track of the electric fluid. 

Argillaceous Genus, 

Alum affords a purple spark, which is rather ramified upon Argillaceous 
its surface. It is luminous tliroiigh its whole substance, €*“'**• 
when the explosion Umadeoh<jre Us surface; but it is shat* 
tered to pieces w liou the shock is passed through it. 

Pipe-clay gave a spark, and wa^ luminous by the explo¬ 
sion; but ^^hen it uas fomud into tobacco-pipes, and 
b^ked, it was scarcely if at all luminous, though it con- 
tinned to afford sparks. 

A greonish, foliated clay, found near the surface of the 
grouiHl at Derby, ^ravc a tolerably good spark, and was very 
phosphi/ric by the explosion taken <i&orc it* The luminous 
track left by the clcdric fluid, when the points of the dis¬ 
chargers rested upon the surface, continued screral minutes. 

A blueish clay*, dug at Wisbech, and prorincially termed 
Gauli, or (lolt, allords a spark, and becomes luminous by 
the explosion. 

Slate clay, or Shale, aflords a spark, and luminous; but 
from trials tniule with different specimens, it appears to lose 
its po|ur of absorbing light ia proportion as it becomes 
bitumff nis +. 

Slaton.—All the slates afforded sparks, and absorbed 

* 1 his clay, which U frequently dug in the Fens,near Wiibcch, con¬ 
tains sulphur, a*d if, when fresh dug, it be Ldd before a fire, it giw 
out asirongsuflucating odour of tulphurojs acid. 

t At the time of writing the above observation on bituminous shale 
I had not ihc mo^t dutant rccuUcctton *of a J»pcr on the light of 
natural phosphori, by M. Cairndori, translated in an early number of 
the Philosophical Journal, where it U mentioned, duu luminous rotten 
wood, and other luch like subwanca, become phosphorcseeiti in 
proportion as they have lost iheir iofiaininable ptioeiple, and that the 
property of absorbing, and retaining the light, depends on that cir- 
cumitance."«*NicholsoD’> Journal, 4 tQ series, Vol 11 p. 
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electric light from the explosion. But a slate used to this 
neighbourhood^ bronghtfrom Colly Weston^ in Northamp¬ 
tonshire, and which cflenrcsces with acids, is by far the most 
beautiful. When the shock is taken above tlic centre of a 
piece some inches square, not only the part iumicdiately be¬ 
low the rods is luminous, but the surface of the slate appears 
bespangled with ?ery minute brilliant points to some distance 
from its centre; and when the points of the dischargers rest 
upon the surface of the slate, these minute s)>anglos arc de¬ 
tached, and scat b^red about the table in a luminous state. 
The track of light between the rods continues phosphores¬ 
cent scTeral mioutes. 

Hone stone, of a dirty greyish colour, gaTC a good spark, 
and was phosphoric by the explosion. 

Fuller's Earth gave a good bright spark, but was very 
slightly luminous, except in the track the Ouid loft in its 
passage from one rod to the oilier. 

Reddle gave no spark, but a purple stream, attended with 
a very sharp bUsiiig sound. It was rather more luminou;- 
than Fuller’s Earth. 

Armenian Bole afords a spark, w hich is ramified upon its 
surface* it is not luminous by the electric cxplodon; even 
when the poinlsof the dischargers rest uinm it, no track of 
light is visible; but several minute fragments are i^hivered 
from Its surface. 

TerraSigillitica of the shops gives a spark, and is phos¬ 
phoric after the explosion. 

Basalt gives sparks which are radialod upon its surface, 
but not ramified as io Chlorite and micaceous Schist. ^ w as 
phosphoric only in the track fiuinud In resting the dis¬ 
chargers upon it 

Bricks of various kiuds aflbvded Mnall purple sparks, of 
a bright red colour on the surface. They were very slightly 
luminous by tlie explosion; but afforded a bright track uf 
light between the points of the dischargers when they rested 
upon them. 

Tiles of different kinds afforded similar results to the 
bricks, except that uiost of the tiles were rather more 
luminous than the bricks, when the electric explosion was 
made above them, especially a yellow tile, with a rcdi^li 
tinge in the fracture, which, from its greater piiosphorcs- 

CfUCl‘i 
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ccnce, and its slightly cfTurresciog with acids, I suspect to 
contain more calcareous earth in its composition thau the 
others. 

Queen’s ware, glazed, gives a good spark, which is (latne 
coloured, and radiated on its surlacc; but it is not phos¬ 
phoric. When fractured, the nnglazed surface affords a 
purple spark, nndis Ininiiious by the sliocl^ 

All the dilterent kinds of Toth^ry-svare which I tried gave 
the same results, except slight Tarietios in the colour of tho 
sparks: and a common dirty white ware, which was lumi¬ 
nous on its gUzed surface when the shock was passed above 
it. From what I have hitherto observed. I am induced to 
believe that all glazing, in which a metallic oxide is used, is 
not phosphoric, hut gives a good spark. 

Allungiuzed Pottery is iuuniious by the explosion, and 
gives a vivid track of light when the discbai|;ers rest upon its 
suiiace. 


Siliceous Genus^ 

Rock Crystals were all phosphoric by the explosion; and Siliceous 
some of them tb-il had two or three particles of ore upon 2^^*' 
their surfaces, were transparent by the spark when it passed 
from the ore to the knob of the discharging rod, otherwise 
the crystals gave no sparks, but merely a hissing stream. A 
rhombic crystal was rcndercnl luminous through its whole 
substance by the explosion, reluiiing its light several minutes* 

At the instant after (lie explosion it emitted a red light, but 
w hich very soon became white. 

Siliceous sand, washed and dried, wxs not luminous, cx« 
eept where the points of the dischargers were in contact 
with it. 

Quartz U phosphoric, and shines with a uniform dull 
white light. It gives a purple stream instead of a spark. 

After the explosion it aSbrds the same odour as when two 
pieces arc rubbed together. 

Flints aflbrd small purple sparks, both from the external 
coat and the surface of the fracture. The explosion does 
not render them so luminous as Quartz, but the external 
coat is more phosphorescent than the fracture, especially in 
the track of the discharge. 

Vet. XVI.—Fkb. 1807, ^ K Lani? 
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Lapis Lazuli alTonls a rery good spark, and is InminOTiS 
by the shock. 

EgypUan PcbWcs, Scotch Pebbles, Felspars, Agates^ 
Calccdonies, Caniclians, and Jaspers, gave hissing purple 
sparks, and were ItiuiiDons by the explosion. Several of 
these substances give out the same odour as when two pieces 
are rubbed againsUrach other. 

Porjibyric*?! and (iranites gave a hissing purple spark, and 
were luminous by the shock, which> when passed upon (he 
.surface, produced a very bright (rack of light, which in 
some specimens, especially in a piece of whitish Granite, 
continued luminous for several minutes. 

Pudding Stones gave a similar hissing spark ; and ibo oval 
pebbles being moi'c lumiiions than the siliceous sand, in 
which they arc inibcddiHl, were readily dUtinguished in the 
dark when the shock was passed above the surface of the 
»fone. 

Modioas gave very good sparks from the arborescent 
part«, but only a hbsiag stream from (he stone itself, which 
is slightly luminous by (be shock, but affords a bright track 
of light between the ends of the discharging rods. 

The )‘orksIiire Stone, which is used for flat pavement, 
gives a purple spark, and seems to become laminoiis by the 
<’lectric cxjilosion, in proportion as it partakes of a calca* 
ceous itainrc, for (hose specimens which arc verging toward 
luicaccous schist, (and iti which I have found lamina of sul» 
phur nearly (he (eutb of an inch thick,) are scarcely at all 
luminoui. 

Pumice Stouc on some parls of Us surface gave only a 
liUsingstream, but tm others very gootl sparks, whi<A ap* 
peered to ]icnctralc throngh its siibstuiico, as if it contained 
some metidlic particles within it. The shock rendered it 
ilightly luminous, but it afforded a wry bright track of 
light along Us surface, between the ends of the discliaigcrs. 

The semirUrtfjed ashes of a Haystack, which was con* 
somed by spontaneous combustion, gave only a hissing 
stream, and wns slightly luminous by the electric explosion: 
but when the shock was passed upon its surface it afforded a 
bright track oi llaht. 

\ arious km<l- of Glass are not luminous, neither do they 

give 
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gWe as^ark.* But the dark green gJass of wlitch wine 
bottles are made, when by GxpO!>ai*e to air and nioislarr, or 
under other circumstances which may enable it to reliect the 
prismatic colours with brilUanejs is capable of givin? a 
Spark, and emitting light, after the electric explosion has 
been made above its surface* 

f}/rout inn Ccmnf, 

Native Caibonate of Strautites, instead of a spark, gave g^fontlao 
only a liissiiig purple stream, but was very luminous by the 
crplosiori. 

f rooiain, 

Yoiir’s, fee. 

Vi. SKRtMSlIlRE, JuK. 


V. 

Ol/scrvaiiotts f^pon the Mnrhn; Uaromctcry vtndc ditrins the 
Examimi/ion of the Co<iH4 of New llolkml nnd Nt-iO 
South fVaUf. in the Years 1801, 1805, ami 1803. % 

M'TTJirw hj.ixDERH, Esjf. CffomoHder of Majcs(/s 
Skip LtvcyUgator. In a I Alter to the Eight lion. Sir 
JosLPii Basks, Hurt. /i.H. PALS, f^c. ^*c. From 
Phiiosopkical Tranmiivnsfor 1800. 

Isle of Fraticcy Aag. 19,1805. 

A. FOUE-KNOWLWHiK of (he wind and weather is an adrAn- 

object so very interesting to all classes of luen, and the ugc«ofa tiirr- 

chauucs in the mercurial baroimHcr affordin^ the means 

^ ^ the wcutlicr. 

which appear most coiiducWe to if, a system that should The luronuccr 
with certainty explaia the connection between the Tariations IndiiJto it. 
of the mercury and those in the almix^pherc under all cir- 
rum*^tanccs4 becomes greatly desirable; to seamen, more 
especially, whose safety and success dq>cnd so much upon 
being duly prepared for changes of wind, and the approach., 
ingSturm, itwouldbean acqulsitioaof the brstimportance: 
in a more extended view, I may say, that the patriot and the 
philanthropist must join nitb the. philosuplier and the maru 
ncr in desiring its completion. So lung and widely •extended 
A course of obserTatioo, however, ^ceinA requisite to form 

K 5 even 
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ercn a ba&is for it^ that a complete system is ratlier the object' 
of anxious hope tlian of rcasoQible cxpectation« Much has 
been done toward it, but so much appears to remain, that 
any addition to the common stock, howerer small, or though 
devoid of philosophical accuracy, i hare thought would be 
reci'ive<l by the learnt'd with candour. With this prepos* 
sesaruii, f venture to submit to them some obserrations upon 
the niuvcment and state of the mercury upon the coasts of 
Kew JfdJIand ;Kid New South Wales, the Terra Australis*, 
or Australia, of the earlier charts. 

The land and 'fho princijul ciicumstancc that has led me to think these 
n^orc p^rticu* ^hscrrafions worth some attention, is the coincidence that 
hrlyindicated, took place Irlttmi (hr rising and falling of the mercury, 

ami the setting in of winds that blew from the sea and from 
off the land, to which there seemed to bu at least as much 
reference, as to the strength of the wind or stale of the at¬ 
mosphere ; a circnmslam'c thatl do not know to bare been 
before noticctl. The iuiiiiediatc relation of the most mate* 
rial of these fiicls, it is probable, will be more acceptable 
than any prefatory liypothcsU of mine; and ta it, therefore, 
I proceed; only premising, that a rcfereucH to the chart of 
Australia will be necessary to the proper understanding of 
some of the examples. 

My examination of (he shores of ibis extensive country 
bi'gan at Cape Leu wen, and continued eastward aloog the 
south coast. In King George’s Sound, December 20, ISOl, 
after a gale from WSW, the mercury had risen from 25,42 
to 29,84, and was nearly stationary for two days, the wind 
being then moderate at NW, w ith cloudy w eather. On the 
22d, the wind shifted to $\\\ blow fresh, and heavy showers 
of rain occasionally fell; but the mercury rose to 30,02, and 
remained at that height for thirty hours; and on the weather 
clearing up, and the wind bocouiing moderate in (lie same 
quarter^ it rose to 30,28. 

Fresh breczea from £ and SE caused a rise in the baro. 
meter in King George’s Sound, once to 30,20, and a second 
time to 30,18, although the w'eathur at these times was hazy: 
butwith light winds from the same direction, which were 
probably local sea breezes outy, the mercury stood about 
29,95 in that neighbourhood. 

UdJixamph^ Jan. 12 , 1802, in D’Entrecasteaux’s ArchU 
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pelago, tbe mercury rose to SO,93^ preriously to a fresh 
breeze setting in front the eastward. In the evening of the 
13th it b!ew strong from with hazy weather, and a 
rapid fall of the mercury to SO,94 had then taken place; 
but instead of the wind increasing, or bad weather coming 
on, the wind died away stfddenlyi and a light breeze came 
oft* the land ar midnight, with cloudy weather. 

At the Cap.: of Good Hope, which is nearly in the same 
latitude, the morciiry rbcis with the fresh gales that blow 
tlieru from the SK in the rammer reason. The weather that 
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accompanies ilusesouth-east winds, is nearly similar in both 
places; the afm iipuorc being without clouds, but conUtn- 
ing a whitish haze, ard i;tc air usually so dry as sensibly to 
ujfect theKkio, pnrttrularly of the lips. 

3d, Jaji. Three degrees east of the Archipelago, the 
mercury Kdl with some rapidity down to 29,05 wifh the 
wind Irom lv>E. It wiu< eight o’clock ai night, and we 
pn^ared for agalo from that quarter; hut at ten, the wind 
budthn*y »hiffi<i to WNVV, coming fcrj light ofl the land. 
On Its veering gradually round to SSW, clear of the land, at 
noon. 33 \ It Inv^ Micd, and the weather became thick; 
yet the iuerrury huJ (hen risen to 39,HI, and at eight in the 
evening to 2b,9.% (hougii (he wind then blew strong. It 
cnntiiHiod lo rise <0 30,16 the wind shifted round toSE, 
and fine weather came on; but on the wind passing round to 
h.NJvand iN NL, which wa^ok the land, the mercury fell 
hack lo 39,73, though the weather was fine and the wind 
moderate. On a sudden shilt of wind to the SW, afresh 
brme with hazy weather, it again In^gan to ascend, and a 
Bimilar routine of wind, producing nearly the same effects 
upon the barometer, again took place. The effect of sea 
winds in raising the mercury, in opposition to a strong breeze, 
and of land u mds in deprcwiiig it, though they were light, 
was here ex cm p lifted in (wo ramarkable instances. 

4/A. In the neighbourhood of the Isle of St. Francis of 
Nuyis, longitude east of Greenwich, wc experienced 
a cuosidcrable change in the barometer. For nine daya in 
January and February the wind continued to blow con. 
stantly, though moderately, from the eastward, mostly from 
the S£. It appeared like a regular trade-wind or monsoon, 
but so far partook of the nature of sea and land breezes, as 

commonly 
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coznmoDlj to shift more to Uie southward in the day^ and to 
blow more from east and N£ in the night* The weather was 
very hazy during these d toe days; go much so, that for six 
of them no observation of the sun*s altitude, worthy of con¬ 
fidence, could be taken from the sea horizon, although the 
sun was sufficiently clear; and in the whole time, the mcr* 
cury never once stood so high as 30 inch<^, but was fre¬ 
quently below 29,70. I considered this to be tbo more ex¬ 
traordinary, as setded winds from the eastward, and especi¬ 
ally from S£, had before made it rise and stand high upon 
this coast, almost universally, e?cn when there was a consi¬ 
derable degree of haze. The direction of the south coast, 
beyond the Isle of fit. Francis, and even abreast of it, was 
at that time unknown to me; but I then suspected, from 
this change in the barometer, that we should find the shore 
trending to the southward, which proved to bo the case. 
The easterly winds, then, whilst they came off the sea, 
caused the mercury to rise upon the south coast; but in this 
instance that they came from off the land, they produced a 
contrary effect; but it is to be observed, that the most hazy 
part of the time, and that during which the mercury stood 
lowest, was two days that the wind kept almost constantly 
on the north side of west, more directly off the land; its 
height was then between 29,65 and 29,C0« 

The haze did not immediately clear away on the wind 
shifting to the westward; notwithstanding which, and that 
the new wind rose to a strong breeze, and was arcompanied 
with squalls of rain, the mercury began to ascend, and had 
reached 39,95 when the squalls of wind and raio were 
strongest; the direction of the wind being then from SSW* 
On its becoming moderate, between SSW andSSE,the mer¬ 
cury ascended to 30,14, and remained there as long aa the 
w iud was southwardly. 

dfA. Going up the largest of the two inlets on the south 
coast, in March, we were favoured with fine fresh breezes 
from SSW to SS£, sometimes with fine, sometime; with dull 
weather, the mercury rising gradually from 30,03 to 30,33. 
Jq twenty-fonr hours afterwards, it fell below SO inches, and 
a light breeze came from the northward, off the land, with 
finer weather than before. The mercury continued to fUl 
to 39,96, where it stopped; the wind having then ceased to 

blow 
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blow steadily ffom the northward, and become Tariable* In Obacmiions 

twenty-four hours more, the wind set in again to blow fresh 

from the southward, the merenry haring then returned to the corrcipon* 

99,94, and it was presently up to 30,49 and 30,98- It kept 

nearly at this height for screral days that the southwardly weather to be 

wind blew fresh, but on its becoming lighter, and less steady eipccted after 

in its direction, the mercury descended; and in the calm 

which followed, it had fallen to 99,90. This example alTords meter. 

clear proof of a fresh wind from the sea making the mercury 

rise, whiKl u light wind oiTtho land, with finer weather, 

caused it to descend. 

The calm was a prelude to a fresh gale; but the 
mercury began to rise at eight in the ereniiig when it had 
just sprung up; by the next noon it was at 10 when the 
wind blew strongest, and in the erening at 30.99. This gale 
began as gales usually, if not always do upon this coast, in 
the northtwest quarter, and shifted round to SV an<I KSW; 
but quicker thaji I hare generally seen them: there was uo 
rain with it, nor was the atmosphere either very hazy or 
cloudy*. The mercury continued to rise till it had reached 
30,25, and then was stationary as long a$ the wind remained 
between south and west; but on its rccring round to the 
t^stward of south, a second rise took place, and for forty 
hours the mercury stood as high as 30,45^^ (he wind being 
then between ShJ by S and cast: the weather was Tery dull 
and hazy during the first half of these forty hours, but finer 
afterwards, As the winds betweenSE by Sand cast slanted 
olF (he main land, this example seems to be in opposition to 
the 4tb, and leads me to thinks that it might have been the 
very extraordinary kind of haze, and perhaps some peculia* 
rity in the interior part of the laud abreast of the Isle of St, 

Francis (hat in part occasioned the fall of the mercury with 
south-east wiud.s; as much, perhaps, as the circuius lance of 
(he windcomiDg from off the shore. 

After this rise ui the mercury to 30,45, it fell gradually ; 
but, fur thirtccQ days, kept abOTO 30 inches, the winds being 
gcucrally between SE and SW^ but light and rariablo, and 
the wtiMhcT mostly line. 

laftenwds barned from Csptain Bavdin, that thii gak wai 
much heavier ia Ban* Strait than we felt it aiKanguroo bland. 


7ih 
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^th Norih-easiwardly wiudS) off (be land, were the next 
that prevailed; they were ligh^ and accompanied with 
cloudy M cathcr apd spitting rain. The mercury fell to i9^70^ 
and remained there tilt the wind ihifted to the west and 
southwardj when it began to rise) and in two days was up 
to 30,42. At iliat time wx were off the projection marked 
n. in the charf, in 139{» cast longitude; the wind had then 
veered to the south-eastward along the shorC) with a steady 
breeze, and (he mercury remained nearly stationary so long 
as it laslctl; but on the wind dying off, and flawing from one 
side to the other, it d<^cended quickly to 30 ioches. A 
breeze tliCR sprung up at NW, which, within twenty-four 
liours, shifted suddenly to SW, and blew a gale which had 
scar provetl falai to us. It was accom[)anied with rain and 
very (hick weather, and lasted two days; by which time, 
the mercury liad dcacendcd to 29,58. 

ith. In Bass’ Strait, for several days in the month of 
April, the m^cury stood above 30,40 with the wind from 
the south and eastward, sometimes blowing fresh; the 
weather generally Gnc. It then fell half an inch in eight 
hours, and a wind set in soon after from the north-westward 
which conlinncd four days, blowing moderately, with 


cloudy weather, and sometimes a shower of rain; the mer¬ 
cury remaiuing stationary between 29,83 and 29,89. On 
Ihh second wind»dying away, a strong breeze sprung up 
which fixed at WSVV with squally weather; but for three 
days no alteration look place in the barometer, until the 
wind shifted to NW and north, and the mercury then 
descended to 29,52, though (he weather was finer, and wind 
more moderutc than before. 

9/A. Pas<;ing along the south coast of Australia Bie 
second time, we experienced light winds from the sea for 
forty hours in I^Entrccastcaax’s Archipelago, in the month 
of May: they were variable between WSW and SSEwitli 
dull cloudy weather, and the mercury stood very high, 
being np to 30,50 most of (he time. The wind then came 
round to N by E and NNW; previously \o which, the 
mercury bc^an to descend, and it kept falling for two days 
till it reached 30,19, though the weather was not so cloudy 
as before, and the wind was equally light. On the wind 
veering to west and WSW (he mercury rose to 30,25; but 

it 
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it Haw came on to blow £resh, with squally thick weather^ 
yet the mercury continued nearly stationary for twenty- 
four hours, appearing to be kept up in couscquence of the 
wind hiTing shifted round to SSW, more directly from ofi* 
the sea. On its increasing to a gale, howerer, there was 
a pretty rapid descent in the barometer to 39,96; but the 
ascent again was equally rapid, and to a greater height, on 
the wind becoming moderate. In a short calm tiiat succeed¬ 
ed, the mercury stood at 30,43, but on the wind sotting in 
from the north, which was from ott'the land, it fell to S0.35, 
and remained there two days: we bad then reached Uass* 
Strait. 

From these examples upon the south coast, it appears,, 
gonerally, that a change of wind from the northern, to any 
point in the southern half of the compass, caused the mer¬ 
cury to rise, and a contrary change to fall; and that the 
mercury stood considerably higher when the wind was from 
the sooth side of cast and west, than, in similar weather, it 
did when the wind came from the north side ; but, until it is 
known what arc the winds that occasioned the mercury to 
ascend, and what to descend, upon the other coasts of 
Australia, it will probably be not agreed, whether it rose in 
consequence ot the south winds bringing in a more dense air 
from the polar regions, and fell on its being displaced by that 
which came from the Tropic;—or whelhcr the rise and 
higher standard of the merenry was wholly, or in part, occa¬ 
sioned by the first being sea winds, and the descent because 
those from the northward came from off the land. 

'fbe height, at which the mercury generally stood upon 
the south coast, seems to deserre some attention. It was 
?ery seldom down to 39,40, and only once to 39,43. Of 
one hundred and sixty days, from the banning of Decem¬ 
ber to May, it was nearly one-third of the time abore SO 
inches; and the second time of passing along the coast)| 
from the Ihth of May to the 1st of June, it only descended 
to 39,96, and that for a few hours only, its arerage standard 
for these sixteen days being 30,35. Upon tho eastern half 
pf the coast, beyond Cape Catastrophe, in March, April, 
and May, the mercury stood higher than k did on the 
western half in December, Januaqr, and February; tbe 
arerage standard of the first was 30,00, but ttat of the 

Vox. XVI.— Feb. 1807. L latter 
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latter only 20,At the Cape of flood Hope, the mean 
height ia the barometer, during eighteen (]ayi« iu October 
and Nor ember, vai; 30,07. 

The marine barometer on board the Inrcstigalor, supplied 
to the astronomer by the Board of Longitude, was made by 
Nairnc and Jlhint, and had, I believe, cm[>loyc(l in 
one or more of the royages of Captain Cooh, arul periinps 
in that of Cajjtain Vaiicoitvcr. 1 suspect, that it was not 
suK|K*iidi^ 90 exactly tn the pro|)cr place, as the latter instru- 
menU of these makers probably are; on which account, the 
motion of the ship caused the mercury to stand too high; 
and {jcrhaps one or two-iniths of an inch might be deducted 
with advantagt^ from the heights taken at sea, hut I think 
not when the ship was l)ing steadily at anchor in the 
harbour. The barometer stood in my cabin, and the height 
of tile iDorcnry was taken at day-break, at noon, and at 
eight ill the cvtiiing, by the olGccr of the watch; as wae 
also that of the thermometer. 

The general eflecU ]irodoccil upon the barometer by the 
Si.*a and land winds, ou the cast coast of Australia, will be 
learned from the following abridgment of our meteorological 
journal: 

\xf* In (he run from Cape llowr, in 37|^ south latitude, 
to Port Jackbon, in 34% once in the month of May, and 
once ill June^ 1 found that the mercury descended with light 
niiiiL from north, WV', and W$\V; whilst during 
Yri'.sli breezes from smith and SW it ascenilcti, and stood 
eon^ider.ibly ab<Mp oQ inches; with Uic wind at NE and 
NNViitateu kept abmo .'tO inches^ but npt so high, nor 
did it rise fa.s(, as when the wind w'as from SSW. From 
b(*lwecn soutJi and cast, tlic «*iuds did not blow during 
tlune This example doc'S not differ so much from 

iliu&e uu die south coast as (o bodeebUe of any thing. 

2(4 The ooiicrrations made during a stay of ten weeks 
at Port Jackson, iu May, dune, and July, ISO^ are more 
in poiut than almosi any other. Strong eastw*ard!y winds 
were very pnwa)nit at that time, and werealmoat always 
accompaiited with rain and squalls; yet this weather was 
foretold and accompaniiil by a rise in barumeter, and tlie 
guueral height of the mercury during their conrinuance waa 
: higher if the wjud was on the louth aide of liSE, and 

lower 
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lower if on the north side of cast. The wimU from south observations 

and SSW, which blow along the shore, kept ihc mercury up infereacei 

to about 30,10, uheu they wcrcatleudnl wiih friie weather, [h/^rrespoa- 

as they genorull^* were; but if the weather wan equally, dent changes 

witli rain, in stood aboutUurini: settled uiucls from wind and 
/ 7 ^ wCsitocr to M 

between WNW and SW, with fine weather, the mercury expected after 

gcueratiy stood very low, down at 29,60*; and what 5 s change in 

more extraordinary, when (he^c winds were less settled, and 

the weather dull, with rain occasionally falling, the range of 

tliu mercury nab usually betnecn 29,80 and .*’0,10: ui*arly 

the ^aine as when tb: wind was at 8SVV with umllar 

weather; the reason of which may [wobahly ho, that at 

some distance to the soudiaurd (Ikm* westwardiv winds 

9 

blew more from the Konih, ami were turned out of their 
course, clllier by the mouniiins, or l>) meeting with a north* 
west wind larther to the northward. 

The wind‘< from north and SW blew very seldom at 
this time: the mercury fell on their approach. 

To the slate of the mercury during our second stay at 
Port Jackson, in July, 1803, and part of June ami August, 
it is not in my pow cr io refer, as I have not been able to 
uhtuiii Hint part oi my jonriml fmm Gencnil Ik* (Wo. 

The eilVeU of Mime winds n|)on the barometer in lliis2d 
cxaoyplc, arc eonsidiTaUly dilTcrunt to what tliev were upon 
the soutli coast. The wind at WSW or S\V with line 
weather, had ahvu)b caused the mercury to rise und stand 
high, and lho>e fruiu the XK to fall; whereas here, the 
ellecLs oi w'imlb were almost direr My the vever>e. The 

W‘inds from SSW, SK, and as far as cast, made it rise on 
both coasts, with (he except ion of (lie 4lh example ou (he 
south; and from Mwotj north and WNW the mercury 
fell in both eases and clood low. 

3r/. Sleeriiiguloi^tiie eaRt coobt, from Port Jackson to 
the uoilhward, in July, we had the winds usually be* 


I 

. f Myfrieuvl Colonel Patenon, F.R.S. romnunder of the troops at 
Port Jaclcsoa, In judging of the approaching wratUer by the nse and 
fall in bit barometer in the winter teaaon, told me, th it he had adopted 
a rule directly the reverie of the common scale. Wbco the mercury 
roK higli, he wai celdom diiappointed io his cxpeetntioo of raioy»bxd 
wtatiier; and when it fell anutuaUy low, be cipecltd a continuance of 
' &De, ckar went her, mth wesiwardly inodk 

L2 


tween 



U6 


Obicrffttiont 
tod inferences 
to Mcertiin 
the corrcspoD* 
dene ebt&ges 
of wind and 
weather to be 
expected after 
change in the 
nwine baro* 
mVier. 


MASiKE BAaotrmn. 

tween south and SW, and sometimea WSW, the mercury 
being ueariy slatioriary at 30 inchet; but moetiog with a 
spurt of the south-east trade wind in latitude 24^, we 
foond it rise to 30,30 for two days* A westwardly wind 
brought it back to 30 iiicbes for a short time; but on the 
trade uind finally setting in, it fixed itself between 30,20 
and 30,30, as long as the wind preserred its true direction. 

4fA. The month of September, 1804, and the greater 
part of August and October, we spent upon the east coast 
between thu latiiud*^ 43^ and 17^* The south-east trade 


is the regular wind here, but wc had many Tariations. 
Whilst the trade prevailed, (he average standard of the 
mercury was 30,15, and the more southwardly it was, and 
the fresher it blew, the higher the quicksilver rose, though 
it never exceeded 30,30. When the trade wind was light, 
it was usual for a breeze to come oft* the land very early in 
the morning, and continue till eight or nine o’clock; but 
these tiinporary land w*Inds did not produce any alteration 
iu the mercury, which kept at these times about S0,I0« 
When the truda wind vi'crid round to ENE, or more 


northward, which was not seldom, the merenry ranged 
between 30 inches and 30JO; and when a breese from 
north or N by 'V prevailed, which w'as the rase for a 
considmblo part of twenty da vs we remained in Broad 
Sound, its height wa^ something, hut not much less. These 
northwardly winds I take to have been the north-east wind 


In the offing ; winch had been partly turned, and in part 
draw n out of its direction, by the peculiar formation of 
this part of the east coast* There are but few instances of 
any steady westwanlly wind prevmling; when such hap¬ 
pened, they were generally from the north side of west; 
and at these times the range of mercury was between 40,95 
and 30,05, which was the lowest I at any time saw it on 
tills portion of the east coast. 

The barometm* was of great service to me in the investi¬ 
gation of this daugcrous part of the east coast, where the 
hhip w as commonly burrounded w ith rocks, shoals, islands, 
or coral reefs. Near the main land, if the sea breeee was 
dying off at night, and the mercury descending, 1 made no 
scruple of anchoring near the shore; knowing that it would 
cither be a calm, or a wind would come off the land ; but 

if 
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if the mereary kept up^ I atrctched off, In the expectation obtemtiou 

that it would freshen up again in a few hours* Amongst 

the barrier reefs, when the wind was dying away, the baro- correspoa- 

meter told me, almost certainly, from what quarter it would dent chu^ 

next spring up. If the mercury stood at 80,15, or near 

and was rising, I expected the proper trade wind; and if expected a/tcr 

higher, that it would be well from the southward, or would 

blow fresh j and if it was up to 80,30, both. The fatting 

of tho mccury to 80,10 was an indication of a breese from 

the north-eastward; and Us descent below 80 inches that 

it would spring up, or shift round to the westward. This 

regularity of connection between the barometer and the 

direction of the wind, is perhaps too great to be expected 

at a different time of the year; and U is probable, that wo 

should not have found it continue so strictly, had our stay 

amongst the barrier reefs been much prolonged. 

5tk. Leaving the east coast in theUt. 17® south, we steered 
off to the northward for Torn^s' Sirait, in (be latter part of 
October. As wo advanced northward^ I found the mercury 
staud gradually lower with the sa*nc kind of wind and 
weather. The ditl<'rence was not material till wp reached 
the latitude 18®, but atterwards, the south east wind which 
had before kept the mercury up to 80,15, then permitted 
it to rail to ; aud the wind* from ENB and NN£ to 
29,b5. Was this alteration owing to the want of density 
lu the air brougnt in by the south-east winds, in this lower 

latitude?—to our increased distance from the land ?_or 

was U, that the south-east wind was do longer obstructed 

by the coast, hariog a passage there through Torres’ 

S(rait ? 

The dilfcrence between the height of the mercury, during 
a north-east and a south-east wind, was much less here than 
before, ahliough the weather was most unfavourable during 
the time of the north-east wind, and shonld have increased 
the dillerence in (heir effects. Was this owing to the gene- 
ral approximation to that equality which has been observed 
to take place in the barometer, in very low latitudes ?—or 
that the north-cast wind, still meeting with resistance from 
the coast, had one cause for keeping up its power, which the 
south-east wind had lost ? 

.. In a general summary of the winds on the east coast, 

(hose 
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those that came from between sonth and east caused the mer¬ 
cury to rise anditand highest, as they had also done upon the 
south-coast, with the exception of the 4fh example* The 
winds from NE kept the mercury up aboTC .30 incln^ on the 
cast coast, and caused it to rise after all other winds except 
those from the south •eastward; but on the sou(h coast, the 
mercury fell with them, and stood considerably below 30 
inches; because, as it appears to me, they then came from 
off the land. During north-west winds, the mercury stood 
lower than at any other time upon both coasts; and on both 
they came from off the bud. 

Moderate winds from the south-wesiward, with line 
weather, caused a.descent of the mercury on the ea^t coast; 
and during their continuance it was much lower than with 
winds from the nortlucastuard ; but upon the south coast 
it rose with south-west winds, and stood much higher than 
when they came from the opposite quarter. For this 
change I cannot sec any other reason, than that the wind, 
which blew from tlic sea upon one coast, came from off tlie 
land in the other. 


Although the height of the mercury upon the south coast 
of Australia was, upnu the averugo, considerably abo?e the 
medium staudanl 39,50, it wax still greater upon the cast 
coast; I cannot fix it at less than 30,08 or 30,10, whcrcRs 
upon tlicsouth coQSt, I should take it at 30 inches^ both 
subject to the probable error of one or two^tcoths of an 


inch m excess. This superiority Hcems attributal to the 
greater prcralcncc ofscawiiidx upon the east coast, nnd 
particularly of those from SB, which, tifhen ttU otlwy nircHnu 
sianccfi are equalj 1 have observed to raise, the mercury 
higher than any other on this side of the equator, analogous 
to the effect of north-cast winds in the northern hemisphere; 
and perhaps also, the soperiority may be in part ou ing to 
the cast coast having a more regular chain of higher moun¬ 
tains running at the back of, and parallel to it, which 
presents a greater obstniction to the i>assagc of the yfiwi 
over the land, than it meets on the sonth coast* 


(To be Contloucd.) 
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VI. 

Leiferfrom g Corrapondenti on the Exhililicn of Ikt 

Imitible Girl. 


To Mr. NicflOLsojJ. 


Sir, 


Brintol, Jan. 9, 1807. 


Tnv. account of your correspondent X, of ihc manner in oon^rmatioi 
Mhich the Invisible Girl amuscil Ihc lounging public, ex- of 
actly agriH‘S witli one ^fhich I sent to Mr. Walker, of Con- 
(luit Street, about twoyc^rs ago, c.wpttliat X. soemsto Girl. 

Iiavc failed, as I did, in discorcrjiig the mode by which »he 
saw the company; for one cannot be satisfied with being 
told, that a small holo dosed with glass is left through 

thetnniicl and skle-wuli of the room;'’ haring carefully (^e»tioo>Kow 
cxa<Mined the rooui of that exhibited at BristoK and ascer* 
tained that there coultl be no xnch a|>crturc* Besides, we 
know that to sec through any hole of a very small size the 
diTision Hiust be nearly as thin as a sheet of pajier, and a 
hole through a tnuncl and sidc-wall must have been very 
long, iudcctl much too long to see people through. As my 
friend never answered that letter, 1 concluded that he cither 
doubted of my account being the trnc one, or that he could 
not explain satisfactorily how the view of the company was 
acquired at Charles's exhibition; although he would not 
Imvebeen long at aloss to invent some cxi>cdicnt, bad it been 
worth his w hilc. 

In fact, thinking it might hurt the harmless exhibitors, or Account of an 
{es.soii the amusemeut of the public, I desired that account c^ibitioa at 
might not be published, unless necessary to prevent super- 
stitioui uses ^ingmade of the trick; and, after all, we lose 
by all these discoTcries when made public, much innocent 
pleasure, as Iwell remerober was the ease when Mr. Thick¬ 
ness unveiled some such exhibitions. That which I saw at 
Bristol and Bath had a loose rail with eight legs; seven of 
|rhich the operator always removed from their places to 
blunt suspicion, bat the eightli I always found immovably 
fixed, and that was ever the log toward the closet where the 
lady sat who directed us. 

Hit 







liO ftw BALANCE* 

Ub rail al^ was covered opposite the mouths of his imm* 
pets with stained paper; but yoa could feci the vibration on 
the holes when any one answered, and peoples* hands had a 
little indented them by accidental pressure. As to a small 
camera, I do not think it was ever used here, or at allneces* 
lary for tbc iady, as a yard of tube with a trninpet month 
would have answered all the purposes: as, however, yon 
hare beej) at the pains of satisfying the general curiosity in 
so handsome a manner, eicuse me if I request your corres¬ 
pondent to complete the instrument by ^sclosing what he 
actually knows of the mode of complete vision by direct or 
indirect reflection; being always, 

Sir, 

Your’s, 

G* C 

P.S. You have omitted three let(er$ In the diagram of the 
perspective lines. 


VII. 

Description of a new permanent Comperuation^Salanoe for 
a TimeJeeeper^ £jf3fr« Wn. Handy*. 


twopresent two compensation-balances; one 
tioB baUftcci Sort consists of several slips of brass and steel soldered, or 
M prcKotin fluxed together, and disposed in form of two S S*8 on the 
balance, but this Is almost now out of use. Tbc other is a 
steel balance, having a rim of brass fluxed upon its outside, 
and cut open in two or tiiree places, with sliding weights 
on the rim, to increase or diminish the effect of the balance. 


The nature of the balance (the only one now in use) is well 
known, as well as its defects, which it is unnecessary for 
me to state at this time, as 1 shall hare a better opportunity 
of poiodng them out at large, should 1 be ordered to 
attend the Society. 

pbjcctioDi. Instead of this uncertw way of constructing a balance, 
which never continues long in the same state, but requires 


* Commoaicaied to the Society of Aith who voted a reward of 
tUrty fuiacae. 

to 






tWs node eltogeto^) ^ opi^^ed o Mtotd 
of eppljlBK toe difocft pippaeloA el netoit> vtoob ( 
bj esperience to be coeile^ eod panMoeal to Ue to M i » i 
My balenoe eoniiiU pf « fttf itoto ber> wtoob iorptf jty 7^ 
diameter. Beneath tUe eteet bv aoe tiro metallic rodii leaeedmnbca 

secured at ope ^d hy% stiid| tomedovt pf the ateef liari 
and the other eod aetto| oo thi abort cod of ajofer, tomsad 
out of toe othtt end of too samo oteel bar> bdng made to 
spring at toe placa vboro too cOatro of too lerer voald 
r to this lerer is fasteoto a saali eytiadrioat stem of 
braiS| upon vhkh a smstl globe of brass sUdoi or screws | 
there Is also a screw pasitog through ton stem) to serro to 
regulate to mean time. Another metalUc bar, equal and 
sioUar, and famished like the other, buS roversod to post* 
ttoo, is placed parallel to it* 

Mode adwft 

When to^ whole balaace is heated, toe metalljc rods will Action of the 
pttih ibrwacd the short eods of the leren, ud which 
quantity will bejuit equal to the difference of theexpausion 
if toe two metali. Suppose too short ends of the two lerers 
to be each equal to 1, and toe long ends of the leren to be 
each equal to fO, then it u erideat that toe motion of each 
globe s^l be twen^ times the excess of the steel bar and 
metalKe rods nearer to toe centre of the axis of the balance, 
toan before the expaniimi took place; and, what is a rery 
grand gnd necemry property iu the motion of toe two 
globes, ^yey wUl abwiys more direetly to toe axis of toe 
bdhame? ttotds, their netion wilt be eonstaiitiy in a plane, 
passing toron^dbuaii of toe globes and axis of the b^ance. 

To increase or diminbh the -expansion of the balance, Will 
bn -only to slide to seiww «p or down the giobei Upon 

their atoms, wntil toe btoance ^oduces too desired effect. 

• 

jampfitl Mtmmkt am the BArrfr m» m Uta, 

, IW *ira <rf bnM an t ateol of the coovbob btlance, hew* 

4m eoDiwetad when tut 4uil t«^ether, ■« 

nmj chuge’M <tenperatare endn^mriag to hint ffie puikM ba> 
coneetton, end do hy little and little tenr theinflTto 
tonndt, M lenat ib ft jtortM dqpfta, (hr it Mnttn ii 
- ?M. XVI.—Fei. 1807. H often 
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pften tbibl^ to that Ae balance haa nothini^ permanent in 
iti nature. New adjustment is necessary anch oftcner than 
the instrument re<|air» gleaning: but that adjustment is of 
no duration I for, as the porea are more torn than at first^ 
the balance becomes worse and worse, and at last quite 
usdeu for what it is intended 

I mahe use of the direct expansion of metals; for the 
bars of my balance are bdependent of each other. They 
arc eoaneeted only at the extremities, and the excess or 
difference of the expansion of the two metals is eomtonni* 
cated to the short ends of (he two spring lerers. Its dura* 
bUity can (heeefore no more be doubted than that of the 
gridiron pendulum, where the direct expansion of metals 
produces the desired effect. 

Tho two globulars weights were described in my last letter 
muring ednstandy in the same plane, which passes 
through their centres and (be axis of (he balance; and 1 
should have added that, as to sense, they also move in the 
same rigbt«line which passes through the centres of the 
globcSi and cuts the axis of ihe balance at right angles; for 
the versed sine of a very small arch, or the difference bc» 
(ween the radius and co^siuc, is io this case a quantity so 
small that it cannot be perceived ; and however we increase 
or diminisii the expansion of the balance, or whatever may 
be the degree of temperature, It still retains this admirable 
property, namely, that the two sphorical weights move not 
ouly in the same piano in a strict mathematical sense, but 
also in the same right line in a physical one. This quality, 
united with the direct motion of the brass bars, rendeN the 
motion of the globes simple and uniform, and therefore the 
effect (depending on such simple and direct causes) it 
regular and certain. 

Anosioui Tt« The common balance, when in morion, causes the weights 
In the recede from the axis of the balance, and this 

conunoaba- dying off will increase and diminish with the arch of vibra* 
Uacc. f jQg in b^riance: for, as there is nothing to brace the 

rim at the extrenaij of which the weight b suspended; 
as the arch of vSbi^tioo increases, the weight and rini are 
thrown outward as much as the centrifugal force of tho 
weight ^coeds that of the. elasticity of the rim« And 
as the gre of vibration diminMea, and consequently riie 

centrifugal 


m 


Thcnewbft^ 
Uneebu do 
soldered or 
welded Mir* 
face. 


Its vrrigbtft 
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« 

ctttri&iga} forc«) 4he weight U throwa inward by the 
dasticity of the rim. 

My weights or spheree are firmly braced in erery degree 
of temperature^ and consequently not inloenced in the 
smallest degree by any change in their centrifugal forces; 
therefore, in every respect, thb balance may be considered 
as permanent. 

The great dilEcolty in constructing a balance, and in The new bs* . 
applying the direct eipansion of metals, is to contrive it so lance proems 
as that it bhall preserre its equilibrium in every degree 
temperature, and. also admit of having all ita parts made 
perfectly equal and similar by mechanical means. Both 
these important problems 1 have solved, by the introduction 
and application of a different printiplo from any yet used 
in the construction of the balance of a timekeeper; and 
1 am fully satisfied, from a varied of experiments which 
1 have made, that by this total change of system, I hare 
made a higher step towards the perfection of time*keepen, 
than has been efiected by any other means that have come 
within my knowledge. 



Lclter (0 the Secretary^ by the Edffor*. 

Dsar Sir, 

I take the liberty to express my opinion of the compen* 
satioij-balance, which Mr. Hardy has submitted to the 
consideration of the Society of Arts. 1 think it a very 
excellent coutrivaoce : the following are some of the 
reasons which, 1 presume, will entitle it to the approbation 
of that respectable Institution. 

1st—The invention <rf confining the flexure of the steel Advamaw of 
bar to a small p^t near the end is new, and no less re- HardjK 
markable for its ingenuity and simplicity, than for the^°^^' 
steady effect it produces. 

2d.—The whole combioatioo is particularly firm; and 
as the workmanship depends upon faces which are either 

• The Bieftil uid patriwic Meiety to which tliii letter wu id^reued 
throDgh their Secrtuify, >i readj to «cejT* ewnmuaiettiooi 
rnpectlog the lubieclt propoKd for their ctwideratim. —n. 

M 2 pjjjg 
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pli^ A the it ciifi terf eisHy be 

turcd without requiritif uncommon skill hi the workman. 

S3.-^Ail it has neither wooing surfaces of contact, nor 
Icvcra, it wiO re^larly obey the mlbute changes 
of tomjMmture, and w3l not act by jerka or starts. 
JlsplmtioB 4th»««-iA the ex pulton* bar counting Of two metals, 
Mti» w ^ longitudinally by soldering or otherwise, the 

oibtuk ifld differences of length between them, when heated or cooled, 
steel fiued or aro found to produce a bending of the whole bar, which 

ik mort the thinner ita comiioncnt parts. At the rbry 
surface of contact, and at a considerable distance on each 
side of that surface in thick bars, the principal eSbet must 
consist In what workmen would call wirc«drawing the one 
ihetal, and upsetting the other. It is reasonable to think 
ttat dlls process must affect the properties of a balance so 
constructed, and cause it to deviate in the course of thne 
from ita original adjustment. This objcctioti to the com* 
mOn cspanslon-balaucc appears to be obviated in Mr. 
Itirdy's invmition. The flexure of the brass takes place 
through Its whole length, in a regular manner, and is in 
quantity but small; and the flexure in the reduced parts of 
the steel bar will be cquaHy slight, if the thickness of that 
part bo made to bear the same proportion to its length. 
Hsrdy*sba* Hence, and upon the whole, it may be concluded that when 
hince has not once it is adjusted, it will not alter, and that in all changes 
thciame faults temperature it will be similarly aflecicd, and will return 

to its original figure whenever the first temperature is 
restored. 

It 11 easily dth.—Artuts will probably comider it as a desirable 

property of the present instrument, that the adjustmenis 
for temperature being in lines nearly parallel to the verge, 
will have no practical eflect in deranging the adjustment 
for poiitioD. 

I hare the honour to be, 

Dear Sir, 

Tour most obMient servant 
WILLIAM NICHOLSON. 

March 7/A, 1805. 

To CnaussTaTLon, Eso. 


It 11 euiiy 
made. 


A eer* 
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A certificate, dated March 6th, 1^, wae recelred from 
Mr. Alexander Coming, of PentonTiile, stating that he had 
seen Mr. Hardy’s expansioB htfance; that in hii opinion 
it has considerable merit, and promises to act uniformly, 
steadily, and permanently. 


Jte/ertfflce to t\e Engraoing Mr. n^toin Hardg'i Pemft. 
nent Balance, PliUe IV. Fig. 4, 5; expressing in inches 
and dedmat parts ef an I'ncfi, the ditncnsions of the seterat 
pieces. 


Fig. 5. A A. Two globes which slide.on the cyliodrical Figure and 
sterna of two upright lercrs, aad are fastened by screws, diagramt of 
by which the effect of the expansion is increased or 

lance. 

dimuisbed. 


C C. Two eqatl and similar screws, by which the watch is 
adjusted to mean time. 

D D. The Tccge or axis of the balance. 

££. The combination of the atecl bu with the brass 
bars. 


Ft^. 6. S S. The steel btf, whose length is. 1.609 

Its breadth. O.tS* 

Its thickness... O.OSt 

BB. Two similar and e^nal brass bars, in length 

each. 1,470 

In breadth each... 0.078 

In thickness each...,. O.OIt 


Length of the two sprii^ formed out of the . 
steel bar.,....... 


0.030 
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VlII. 

Dticription of an expanding Band Wheel to regubUe the 
Velocity of Machinery. By Ma. Andrew Fiini*. 


nerehtiTe 
vciodty of ^ 
mchrncn 
cocLAMM by 
band II not 
Tomblc* 


Invention of 
the author to 
make Uio. 


XN the mini method of connecting nncbinoiy) by a baud 
running oter two wheeb or riggen; it h obfioua that the 
relatiTe relodQr of the wheeb b in the ioferse ratio of 
their diameteri; and these diameten alwayi remaining the 
same) no alteration of the Tcloci^ can be obtained^ but 
by a corresponding variation in that of the moving power 
applied. 

To enable the artizan to regulate the velocity' of his 
machinery at pleasure, the moving power remaining as 
before, or to retain the same motion, with an alteration in 
that of the applied force, b the purpose of the invention, the 
models of which arc now Imd before the Society. In this 
model arc shewn Iwo methods of attabiiog this desirable 
object; in both, (he periphery of the band*wheel b divided 
into any conveoient number of parts, according to the size 
of (he wheels, (in thb case twelve) which may be placed at 
any given dbtance from the centre of the wheel, (within 
the limits of the machinery) and thus, by enlarging the 
circamfereoco of one band*wheel, while the other b equally 
diminished, to alter the relative velocity of each at will. 
These parts of the periphery, which I term V’s, and arc 
marked by the letters 11111 , Ac. Mate III. are confined 
to move in grooves, ent in the large wheeb A and B, Fig, 
I. and II. in the dtrectiou of their radii, and- are moved 
by a spiral thread in the small wheel C, which thread takes 
ia the teeth of the racks on which the V’s are fixed. A 
part of the shaft on which tiie wheel A is fixed, b made 
circular, to admit- the small wbed C to turn round inde¬ 
pendently of the other, and thus to extend or contract the 
racks and V’s in Fig. 111.— Fig. IV. b a section of part of 
the rigger, in which the letters refer to the woe parts as in 
Fig. 1. and ll. 


• tedety of Arts, VoL TOUH A premioa of fifty guincsi 
twardsdior ^ iavemiOB* 
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la ih^ irlml D, the wae effect is produced by the 
screws^ e, &c. which are made idternately right and left 
handed, and turn with equal motions, by means of the equal 
beriUwheels/,/, kc. fixed at thdr ends near the axis of the 
wheel. Fig. V. is a section of iht same. 

The wheel C, Fig. L and IL is mored round the shaft if 
by the pinion on the axis of which is fitted occasionally a 
itinch. The screws of the wheel D, Fig. IlL may be also 
turned, by means of a winch applied to their projecting 
heads A, A, A. It is proper to notice that the number of 
the screws must always be equal* 

Awnasw FuKt* 

CaiveU S'freef, London. 




IX. 

Account of a Discovery of native Mimum. In a Letter 
from James Smithsox, Eso* F*R*S. (o the Right Hon, Str 
Jos£PH Banks, K.B. P.R.S.* 

MY DEAR SIB, 

I B£G leave to acquunt yon with a discovery which I Charseter and 
have lately made, as it adds a new, and perhaps it may be halutudesof 
thought an interesting, species to the ores of lead. I have minium 
found minium natrre in the earth. 

It is daseminated in small quantity, in the substance of a 
compact carbonate of zinc. 

Its appearance in general is that of a matter in a pulreru. 
lent state, but in places it shows to a lens a flaky and crys¬ 
talline texture. 

Its colour is like that of factitioui mminm, a ?irid red ^ 
with a cast of yrilow.. 

Gently heated at the blowpipe it assumes a darker colour, 
but on cooling it returns to its original red. At a stronger 
heat it melts to litharge. On the charcoid it reduces to 
lead. 

* Philoiophimi Trz&Mcticu for i8od. 

la 








UtVlCMty AJID ITS ORES. 


f( lecmt to be 

S reduced by 
ecay 
Jena. 


tn iilnU white add ef nitre, it becomes of a coffee 
colony. On tbe additbn of i little sugar, this brown caU 
djssolvei, and prodaces a colourless solatioB. 

Bf putting it into inariae acids wiUi a little leaf gold, the 
gold is soon entirely dissolred. 

^kea it is inclosed iu a small bottle with marine add, and 
aUtUc bit of paper tinged by tumsol is fixed to the cork,|tho 
paper in a short time entirely loses its blue colour, and be* 
cones white. A strip of common bine papier, whose colour* 
log matter is iodige, placed in the same sitaatlon undergoes 
the same change. 

The rcry snail quantity which I possess of this ore, and 
the manner in which it is scattered amongst another sub¬ 
stance, and blended with it, hare not allow^ of more quali¬ 
ties being determined, but I apprehend these to be sufficient 
to cftahtish Its nature. 

This natiTc minium seems to be produced by the decay of 
a galena, which I sus|)cct to be itself a secondary produc* 
tsoa from (he mcUUieation of white carbomte of lead by 
h(f atic gas- This is particularly crident in a ^)ecimea of 
this ore which I mean to send to Mr. Gireriilc, as soou as I 
con find anopportuoity* In one part of it there is a cluster 
of large crystals. Having broken one of these, it proved 
to be converted into minium to a considerable tliickness, 
while its centre is still galena. 

I am, Ac. 

JAMES SMITHSOX. 


Cfvsfeli in fSesscy 
Mutch 3d, 1806. 


X. 

dn Accou/U of a nac setm-imninilio Subsiunccy ouOcd ^^eua• 
cane^ and U$ Uy the tale G. MitciifiL, Af. 


StNci: 


futuml i3ftXC£ (he discoteiy of Monacane by Mr. Gr^or, tlic 
oftcane hui distinguishing properties of the peculiar metallic substance it 
been little at* 

• IrkUXomctiwM, VoLX. 


contains 
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contains hare been so foU/ developed, and satisfaciorilj 
ascertained, by the united, exertions of KinraB, Klapraft, 

Tauquelin, and Lampadins, that little is le^ to vish for, so 
ha as the chemical characters are concerned. As an object 
of natural history, it has, as yet, been little attended to. It 
is therefore hoped, the following attempt, to snpply in some 
measure that deficiency, so far as the present data allow it, 
will prove acceptable to thenatnnUst. It is scarcely neces. 
sary to observe, that 1 follow Weroer’i method nroit ex- 
acUy: as it is to him that we are indebted for the soccctsfu) 
viudicatton of Mineralogy, as an independent province in 
the fcederal state of natural histr^; and which acknow. 
ledges, in Chemistry, the powerful and indispensable ally, 
not the imperious and arbitrary law>girer. 

Of the gentu Meaac we are already acquunted with five Five ipetio. 
species or ores. It is, however sufficiently probable, that 
several new species will, at no distant period, be added to 
the list; and that this metal Is more widely distributed, and 
moi:e generally diffosed, and plays, perhaps, a more impor« 
tant part, thao is at present suspect^. 


MENAC, GENUS. 
T,U».<rf Rutile.... 

NigrinCe 

Tribe of Meoaewe.»{ 4. Meoacanes 

Iseri&es 




Fmr SPECIES. 

RUTILE •• 

TitaniU of Kirwan. Rhdlc ^ 

RutU otWerneu ^ 

Sagtnite o{ Saossure. 

4 « 

* EXTERNAL CHARACTERS. 

Tbe colour variei from light bjacinth to dark bwvaiBh £atcnul ciu- 
rede Ifl found crystaUis^e 1. In right angled'fonr»^ad 


* Probably die tfutwoTHuiyii a Tviety of Rtf 

Voi« XTIs-Febs 1807. *N priamj, 




MBICACANB, AND TTS ORES. 

prims, ftCimiaated by four piaDts, irhiob are set on the- 
plants. 3. lDslz»sidtd prisms, which are said some- 
tizDtsto exhHrft a tendency to a si\*s]ded acnrtiinaUon. S. 
In acicuhr and captllifoTin crystals, whosa regular'shape is 
no longer determinable, and which arc, tnoreorerj strongly 
C(^pre8wd. 

The crystals are longitadinally sutcaiedy often rery deeply; 
are comiDodly small, and rcry small, rarely middle smed. 
The acifular are often fascicularly aggregated; thn capilll. 
form crystals are often ^ a singular manner reticulated, the 
interstices forming e^atlatcral triangles; exteriorly, sinning 
and moderately'gti^ening ; interiorly, glhU'ning; the lustre 
adamantine*' 

♦ 

‘‘Tbepriacipa) fracture is foliated with a two-fold cleavage, 
cutting each otlicr at right angles: the trans^vorse fractiire U 
101 perfect and minute oonchoid.il. The fragments are cu« 
bicai. It sometioics exhibits slender, columnar, dintiuct 
concretions. Is usually tnuisloccnt, sometimes only trans. 
iuccut at the edges. Hard. BrilUc. Gives a palu orange 
yellow streak. Is easily frangible. Heavy, in an inrerior 
degree, about 4,200. 


OBSERVATIONS, 


01>ftrrvfttion> 
00 Rutile. 


The larger crystals, particularly those from Hungary, are 
often curved, have frequent transversu rifts, are sometimes 
bCokcn entirely across, the ends removed to some distance 
from one another, and ibc interstices filled up with'tbe sub- 
^stanceof which tfiematrix consists: sqmetimes (wocrystals 
meet under an angle more oc less obtuse, and are joined like 
the comer of a frame. The crystals arc, moreover subject 
to great irregularities, are seldom fully crystalliacd, and, 
therefore, rarely acurajoated; the four-sided prisms are often 
slightly r^mboidal ^fhe siuided primsi from Hungary, arc 
usoaU; dilated, and seem composed of accumulated acicnlar 
cryst^ from whence arise the columnar distinct concre- 
tiosAA tbe^^idedprkms, from Fraace, are sa^to origi- 
oate from the truaeation of ^o opposite later^ edges of 
tiiailouNti^ prism; the capUlifortn oiystals ate some^times 
cohouted. gtoe% from cblprite earth. By some authors, 
^ fossttbaf* been Mid to resemble red silver ore; but the 
sHgUeetaequaintanco with (he oryetognostic^ chararieri is 
laftcicot to shew (be difference; a geognostical character also 

furnishes 



UZVLCkVt^ ilTD 1T9 OESS. 

fui'nUics US hepc with aueasy mfiani of distingiushiog this, 
fossil from other ores of e red colodr. Rutile U g^ifii^yr 
of cuiemporaneous formatioo >Hth associated fOMils.;, 
whoreas r4^ silver, ore, red orpiment) &c« being /onned iu 
reins, arc always of later tonuation than the rock on which 
they iire seated* Soane iiystoiuatic writers have confounded 
it uith rabdlite^ with which it hats scaredy twQ <;baractcrs in 
eotutuoo. ' < , ^ 





CHEMICAL CHARACTERS, 

Wiihoul adilitioD, or even with phospborie salts, it U in- 
fudbic hy the heat of the common blow.pipe; with boran or rutile* 
alkali* it afabrds a hyacinth red transparent glass; with the 
huat excited by pare air, it pves a milk white bead, and 
lulTcrs a considerable loss of weight It is insoluble in the 
mineral acids, before it has been melted with alkali, but 
ylAfU readily to acid of sugar; is prccipitablo by acid of 
galls with a bright red, and by Prussian alkali with an band* 
some dark greon colotir. The method of analysis 1 shall 
omit, as bdonging pro|)crly to miaeraiogical chemistry; the 
result ha<^ shewn that tit is fossil consists wholly of the calx of 
Mcnac. 

* h 


GEOGRAPHIC DISTRIBUTION, 

This fossil has hitherto been discovered in but few places, q( 

and in moderate * quantity, principally near Rosenan, in mtilc. 

Upper Hungary; in* Mount St* Gothard^ id Switzerland; 
in Fischthal, in the high mountains ofSoltzburg; near St, 

Vrieux, in France; io the province of Burgos, in Spain; in 
the forest of Speysart, near Asebaffenberg, in Franconia; 
at Bcrcsooskoi, in Siberia; and01apian,in Transyirania. 


GEOGNOSTIC OCCURRENCE. 

The Hungarian rutile is found imbedded in a kind of Gecgoofitic 
quartz, passing Into rock cryst^d, and forming nests in mica occurrence of 
slate is therrfore of cotempormieous formation with the 
rock in Which itiies. That from St Gothard, hi Switzer¬ 
land, occurs parfly in those drusy cavittei, which ire not 
unfreqiient in graoHio monntuQS of high antiquity, lying in 
' or npoQ the rock crystal^aduUria, and fdiated chlorite, with 
which those cavities are Uned, and partly diiperse4 throngb, 




imiASiitiy m m trot. . 

ofMuUAdk^^he Mucely pere^ifate ^ oie ofdMM 
BVBdMi .ditekk rodtf, ^mud w midk tiiroughoBt 
Aa Alpi ik fcMeiaL ftaa AMSktSeaimg b- said ta 
occ«» tefnaMe; ^ froia Satebn^ i* foud ^bedded it 
rn^ihe ei»ai»oa trenoliie. TbantUd ^on 8^ and 8is 
b«Ra ii cnfefldded in radc ciystal ft weald dwrefon afh 
pm that tbit fouU la)rt tltim to great anti^ty> tin time of 
its prodnetionfdling witfcia Ike period. o£ die earlier priBji* 
tire rocks, aad that the metd H contains probablf sorpasset, 
in that respect, tin, reolybdena, and tungsten, rietng eren 
with iron and mangantfe *. 

Ttie above descri^oa has been chiefly taken from an 
attentire examtnation of the specimcni of rattle existing in 
the best collections of Vienna and Saxony. 


Speeiei IL 
iCutUile. 


SECOND SPECIES. 
RUTILITEa 

Calcareo*iUiceou$ (itM ore of Kir was. 
7\tanif ^ Klaproth. 


EXTERNAL CllARACTERSe 


Bxtemal eha« 
neter*. 


The colour raries from browuUh red to dark reddish 
brown. Haa been hitherto foond on\y crystallized in rery 
rboviboidal four-iided prisms^ acatciy berclled at the ext^ 
mitlee) the berdling planes set on the obtuse lateral edges. 
The crystals are imalt^ and rery smaU^ seldom middle sized* 
Exteriorly, they are'shmini. Interiorly, glistening, with a 
rednoui lustre. The fracture is imperfect aud minute con. 


* Vos Buch hu (Uscoeered rutile in Uyerj of quartz, in clay state 
(Thonichiefer), setf Nuh&aeh* in Ssltzhnrg, in the Tktni^ of metal- 
^ IsycrSi coasistkg of copper ^aocc» copper pyrites/ ir^ pyrites, 
nich^ and rvdy attire eei4>er: eko <» lUtotOifaitt E^amk^l, ia 
the:vidlq'of where k oeodt ia aiiea ekbtr reriedariy 
igmeediB ri^ win acfcular erymk, aecompsskd by Ihejpe singu¬ 
lar e^iadricillyaifr^ted crysatb ef ftdiated ddorite,^ln vi^Hilea^ 
dipoiscoerat formatioo witl^the reek iudiUnBeeb*! Oeo^oaiichs 
Bejbsct iim c Bs '»IL J. 

IWdki'hasrisOheeadkeAefedbyVeellMbddtfbo’riieWdumt of 
smsMtolaacSr Cws ed i i ia Mbr Cftaete, tt riie kS^t of 151^ 
to t ia. H H •' . • 

choidai, 



xfiVAcm, An m 

choid&t, {MkSBing iv£o Ae aftera. Tie frigMcat* tw M 0 * 
teralnattiy w^lar, t<4erMf Bhtrp aif The trMpt* 
rcncy wies, from tiwslttccot^ tkroogk trt®diiwnt At A# 
cdgff, to opaque. I» HwUbui^ boideriag opM kaiA 
Brittle. Giro a greyish wiiite atreek. it easily fnMfiU| 
Not particularly h«T^ i 4 >proaclitag Ae heavy {S)>00)« 



OBSERVATIONS. 

The lateral planes i&eet .altoraatety mia angles of 1S5* OUerwixm 
and 45. From Ae foregoing fossil H is sufficiently distin* ^ 
gyished by orystall^tioii) fracture, inferior hardness, and 
specific gravity. FroM grenadte it may readily be dUerimi* 
natcd, by Ac diflermce in crystallktUon, fracture, and sort 
of lustre. 


CHEMICAL CHARACTERS. 

Before the bIow*pipe it snffers no change, nor in the heat Chemical char 
* of a porcelaia tiirnaco, when eiposed in an earthen cru* ^ae^ 
cible; but in a crucible of chcrcoal it melts to an imperfect 
black glass, owing to the partial reduction of the metallic 
contents. With considerable difficulty, and only by re¬ 
peated digtistioo, marine acid dissolves a Aird part of the 
weight of Ais fossil, consistmg partly of Ae nenac contents. 

Klaproth, from whom these characters are taken, found it 
to consi^ of nearly equal parts menac-cali, siiex, and lime, 
to which VauquelA joins a large portion of iron calx. 


GEOGNOSne OCCURRENCE. 

4 

In the mountains of Passau, this fossil is fonnd imbedded Geognostlc 
in a coarse gruialar aggregate of felspar and hornblende, and of 

f^spar and actynolile; therefore belonging to the genus 
green-stone, uid order of primitiTetrap., In Norway it oc- 
cars in rocks belonging to'the same formation, in which the 
celcbra^ Uyeti of magnetic iron ore lie, and is asaoeiated 

irithbonbleiide, ud ser'enl individu^ ofa tribe not as yet 

sutficiently eiamkied and described, bot which eridenljy 
coBSlitate middle links between aerolite and bornblade, 
and to which the names aa^dalite and acaaticonc hare been 
applied.. NearltresdcQ and ilrtino it is-feund dispeHsil 
through ftieoitc; wod at Galway, * Ireliad, n se voMm. 
diooiy bcantiful pOTpbyritk tknite. Hence it aniaan, thit 

tbia 
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thUfossH'^'bnlf occarndfe focks belonging to primitive 
th^t^ or In sienite, ike leat crjBUnkeHoH whicb.-toolc place 
wUhib ihe primitive period, and must therefore 1 m consid^ed 
ildlaMr produetlon riion mtiie. Here a'ieeaBidrratiotr of 

« ls»8 of OrTStallizatioti coaotononcee the observations on 
order iii vhich the primitive roeUs follow one another. 
Tliemtile,cooriating offew and simple dements of cotem. 
porary origin, with a granite, in which rock crystal occupies 
the place of quartz,' and adularia that of common felspar, 
soffidcntly bespeaks a period, when the solution being purer 
and more tranquil, furnished an earlier and purer crop of 
cryetaih; while the confused and irregular crystallization of 
primitive trap and sienite, together with the greater imparity 
of the felspar, and-very com|ioQodcd nature of the horn. 
blende and rutilite, indicate an inferior purity of the solii. 
tion, and, consequently, later precipitation of the cryslalljzed 
mass. 



Specrei 111* 
Nigrinc. 


THIRD SPECIES. 

NIGKINE. 

Nigrih of Wemcr. 

EXTERNAL CHARACTERS. 


F.ftmal ths- 
ractcr$. 


The colour is dark brownish blacky passing into velvet 
black* Is found in larger and smaller angular gr^s, and 
pebbles. EitemtUy^v moderate If gtisteuirig. Internally, 
principal fracture is glistening; the transverse fracture mo- 
dortoljr glistening* Lustre, adamantine* The principal 
fracture is imperfectly foliated, with a single cleavage; the 
transverse fracture b tat, and imperfectly couchoidal* The 
fragments are indeterminately angular, a.nd sharp-edged. 
Fleetly opaque* Setnihard; Brittle* Gives a yellowish 
hMwn streak*. Heavy^ in amodente degree (4,50Oj* 

^ . S s . 


Obiervadeai 
on mgriiir. 
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OBSERVATIONS. 

4 

This foisQ U ftadily distmgniihed from iDenactae, by its 
stronger lustre and anperior haidons^ the colour of the 
streaky and by ilti not being in the least magnetic; which 

als6 
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a]so sufficiently dl&iinguisbes Jt from Utrioo &Dd iron suid*« 

Being found in company with fragmenti of ratile of a dark.' 
colour, the latter lias by most been confounded nnder ^ 
same denominathm; but the red colour of tiie rutile, joiued 
to its perfectly foliated fracture, with a two-fold cleara^ 
intersccUog each other at riglit angles, and the thcncc m 
suUijig cubical fragments, distinguish it sufficiently from 
nigrinc. 

The present description is taken from a specimen I had 
the pleasure of receiving from Professor Jacquine the 
younger, of Vienna. 

CHKMICAL CHARACTERS. 

The nigrinc is infuniblepcr sc by tboblow-ptpe: bnt, with Chemical eha- 
the Qiisistttncc of borat, it melts* to a transparent, hyacinth racteriof 
red bead: to acid of sugar, it readily yields its modac con- 
tents, which lurnUhes the characteristic precipitate of this 
genus. Klaproth and Lampadius have gireu us the const!* 
lueiit ingredients, 8 or 9 per cent menac calx, and 2 or 1 
calv of iron. It is probable, however, that the proportion 
of menac k^\x h orer-rated; it appearing cridcut, from (ho t 
deseriptiou accompanying the analysis, that there had been 
no care taken to select the uigrioe from the grains of nitilo 
wnich accomnanv it 


GEOGNOSTIC OCCURRENCE. 

The uigrinc has been hitherto found only at Ohiapian, in ccoguoitic oc 
Transylvania, in alluvial hills, consisting of yellow sand, in- curreuceof 
tennixed with fragments and bowlders of granite, gneiss, 
and mica slate, aud from wbich gold is obtained by washing. 

This gold is the purest found in Traosylvatiia; a circum¬ 
stance sufficiently indicating, that it belougs to a different, 
and, consequently, earlier formation, than the usual Tran- 
sylvaaiau natire gold, which occurs there in clay por. 
phyry, grey wacce, aud grey wacce slate, and belongs to the 
brass yellow variety, from the coDsiderable alloy cf silver 
which it contaius. In these ttreaia works, the wigrine is 

✓ 

V Gcouior iron auil not be confogoded with nugnede iz^ 
pre in a which owsllj pastes under that Dame. 


9l)t«h]ed 
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oblMMd at At gane tiae witk the |a^ and cooks to h 
intMaund vMi li naUfs iron, 

( g pH aajt aaaufMB landj.vU^. randanlt: extianely 
|Ma&U^ iM^«lao>U a vitiva «f ika ptfai^e 
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SpcfieilV. 

Mcfianae. 


FOURTU SPECIES. 

MENACANE. 
Mcnachamtc of Kirwaa. 
Henacan of Werner* 


♦ * 

EXTERNAL CHARACTERS. 


SitetMl cb* 
V4KtCn, 


1 $ of A greyisb colon r, iiKfiniag lomewhat to iron black* 
Only met with in very small, flattiib, angolar graine, wfaicli 
have a rough lUmmeriog surfaces Internally, moderately 
gUiteniDg, with adamantine lustre, pasiiog into the semi* 
metallic* The fracture ii perfectly foliated, approaching to 
the slaty. Tbo fragments are indetenninatcly ^ular, and 
diarp^ged. Perfectly opaque. Is soft BriUle. Retains 
ift colour in the streak. Easily frangible. Heavy, in a 
moderate degree (4^437). 


- OBSERVATIONS. 

ObsemtioM uroneously, to have much 

rntmeascaM. resemblance to iron sand, from which it may he easily 
dbtinguished by the fractare, lustre, and inferior specific 
gravies 


Phyocalir^ 

chemicaicha- 

VKUrt. 


Vi I 


FHTSICfJi AND CHEMICAL CHARACTERS. 

Ha»c«ie .ti tttnctthle bj tbe maga^, but aneb imn 
vckily tban kon und, or nugnetkftt iron ore) it it i^So 
able by tbe comaon blow.pipe, or beat o( ^ uprcelaio 
fonace, espowd k • co^ ctndble, b&t ac^, «b« k. 
eontMt wik a cky one; k k|o mdti qaieWy to «. bkde 
bead, behtt * bUw.pipe aaiaated by pare urv. .^lOeo^ 
ewtenti paj «Miiy exb-acted by dige«kk. mM «f 
ra|^..!Xi|i|mtb.aBdLafflpadiiu, about tbp i e mik ie , bw» 
kmj it consiits of nearly equal parto aenac kid iiBB 
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GEOr.XOSTIC OCCURRENCE. 

Tills fossil lias hithiTlo b<'cn only found, accompanied Gcognoulc 
by fine quart/ saml, in I lie bod of a mulct, which washes 
ilie valley of Menavhan, in C'uriiwalK The neighbourly 
inouutaiits belong <o Ihe priinilive order, in which, meet 
probably, the nienacaiie fiinucr)) consrifuied a superficial 
layer; hut, by their decomposition, and consequent degra- 
datiuii. hy means of rains and ilooils, the earthy parts hare 
been carri(Hl ufl', and the heavier metillic fragments collected 
in the valley. 


FirrU Ai*K67i:> 

kcrine. 

iSKlUMi. 

Ix/inc of W'lTiier. 

KXTKnKAI. < IIAllACTERS. 

The colour H iron black, inclining a liUlc to brownish EiternaUlu* 
black. ^onnd in fmatl obtuse, angular grains, and in 
pebble-:. v, Vh a somewhaf rough, siroiiglygliiameri&gsurface. 

Internally, it is .shining, with semi-metallic lustre. Frac- 
t’CO iv inci or less pcrfeciiy conchoidal. Fragments are 
jmlelinitely angular, and ^luir|wcdgcd. IVrfccfly opaqnc. 

Hard. Brittle. Ilelains its colour in the streak, h beary, 
in a moder.vte degree (4,500). 

OBSKRVATIOiVS. 

Of all fossils, lhi-> ha . the strongest reseinblanco to iron Obscmtioci 
sand ; info which, ua Mr. Weriicr first observed, it actually onlierme. 
graduates, but may be distinguidied from it by the shade 
of brown in ils colour; by Us superior external, and io* 
ferior interoal lustre; by its less specific gravity ; but, 
chiellj, by being otdy slightly, and that by a powerful 
magnet, attractable. From nigrine aodmeuarauc, it differs 
sufficiently in fracture and lustre. This, as well aa nigrlnc^ 
was first considered ai a particular species by Werner: both 
which determioattoos were afterwards confirmed by the ana* 
lysis. 
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IfENACAKT^ AND ITS 0R£1. 


Olicijilcal cba 
racfcrs. 


Cfo<^o4tic ' 
occtirrtuc^ of 
her mu 


Ocncral re¬ 
marks on me- 


CHEMICAL CHARACTERS. 

4 

' iofhe forrgolug.species, tk*. menac calx may here be 

readily C 2 (Oracled by acid of sugar, rlie rc'^idunm being dis- 
jBoIfcdin aqua ripa; on fhcadUiHoii ofiar^urised lurtariri, a 
ICnon yellow ponder falls lo^he bottom, whicli is tai turned 
menac; what remains in I ho solution U iron. Lampmlins, 
to whom we one the analysis, toniul that nicnac. and iron 
arc he e in adetnasing proportion; the latter amounting (o 
pbout *iO per cent. A U\c cNperiineut has nhe^vn him, that 
iron sand contains the same prmcijde'^, but, prnbabh, in aii 
inverted proportion. 

fiKOGNO^riC 0(ll’nUKX(T. 

Hitherto this fossil has been only fomul in (lie high 
mountains, nhirh separate Silesia from liu!n*mia, near the 
origin of the Tser,dispersiil ihronglilhe granilir sand wIiiLli 
forms the beil of that rher. To what order oi rorks it 
owes its origin is uncerlain; but its near uHinity to iron 
sand, uhieli is exclusively an inmate of (be Qot^ trap lormu- 
tion, and the certainly, that this formation was formerly 
supcrstfatified, at a great deration, oulhc Uirscii mountains, 
(as the remains, which fonn the HuehV'rg^, and occupy 
the Schneegriiben, sunirienlly ti^tilV,) render il higlily 
probable, thaMliis fossil, aho, may belong to llmt forma¬ 
tion; and, conseqiicMtlj, dates its oricin fromaimn h more 
recent period than (he f<ir<^oingvpities ol ihis g; iiirs i. 

GENKRAf. REJIARKS. 

These are the only fossils of IhU genus, with wlinc elia- 

• T!ie Buchberg (wlilcb J cniojxtl thr inviiliiabl: opi»itiinity of 
examining with my excdleot and tvee to l»e regretted friend) it the 
bigliettbasaithiUinGcrmapy, being 19:1 tea above lliclevtluf tlie 
tea, and the highest-bMit, ei«pt l^^t small quantity lodged in the 
cavity of the Schnetgmbcu, which i-. 'iOn’c hundred tcet higher. _TIik 
hill itself i5cleT*tedabouts«'ft«»l’<'’''^**''^«''’> that washes its gra¬ 
nitic basis, and thcrscfinrislouadat some distance below. We could, 
indeed, discover no trace of it in the basalt of the prewnt hill.—R. J. 

t Mr. Gregor {w S 9 ted in Nichol'«>ii's Journal) has fuund. that ine- 
oacis one of tbecdastiiucot mgrtdlnits «l basalt; a fact, which adds 
much to the plausibility of Dr. MitthiU’i very ingenious supiositiou, 

-R. J. 

. vactui.'i 
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nirtcr^ wc arc as vot sufficiently acqnainled to say, wilbnacanc andiu 
Certainly, that iliij form distinct species* Between tbo o«s. 
three laUer and iron sarul, the iutermediate transitions, as 
l)Hwin*n all adjacent fossils, arc, probably, iunnmmblc. 

Were \n' (o takcanalysis alone for our Rnide, it would mi|U 
liply (hi* aperies without necessity, and lose sight of the in¬ 
tentions of Nature, ^\ho dors not confine herself to 5 or 10 
per rent, of an iii^vedient'; beside, a Klaproth has confessed^ 
that it is not so much (he identity and proportion of the ini 
gp'dii'uts, as (In* p^rlicnlar stale of their combination, 

(which tons is perfectly unknown,) that determines the nfU 
iiiro of the resulting fussil. In aildition to those fully dc- 
ti rniineil species, wu have been favoured, by Kla]>rolh, with 
the analysis of a meiiacaniferotis ore, from Aschalfenberg; 
by Vaiujindia, with that ofanolIuT, from Bavaria: and, by 
Abildguarrl, with (hat of a third, from Burhoc, in Norway; 
all wliicli diifer from the foregoin:; species, ami from one 
aiiOtlier, in compo-ilion^ oriii (heiiroportion of jiigrcilients^ 

.so tliuf it is inipos-^iide to del ermine, u itii any probabilily, 
to what species they belong, from the want of an adeqnatis 
cxlernal di^cripliou, and account of their geognostic oc» 
enr rente. 


Thetnasle'ly hand of Klaproth had further detected (his 
metal, in Jiu iron sand, which accompaiih^ (he hyacynths, 

Ac. in Ce}lon, and in simie of the iron ores of Norway; 
ami Lampudiub has Ulel) dtse^ocred it, in the iron sand of 
IloliciiSleiii, near Stufpeii, in Saxony, and in (bat found 
with the pyropc of Utdiemia. Biiside> these, I have seen, in 
the imperial cabinet, at Vienna, and some few private coU 
k'clions, ores, said to come from Sliria or Carinthia, and 
Irum Bohemia, in uhich the inrnac calx prolntblyabound<*<l; 
u> may be conjerlured. from the strong shade of brown in 
till colour^ tiigedierwith the considerjble adamantine lustre, 
both which are strongly characteristic of Ibis genas. 

The use of this inclal is, as will readily be supposed, from 
its bcareU), ami the newness of its discover), very coufmed. 

The rutile, indeed, ua<, for a length of time, ciupluyed (o 
give a brown colaur, in (ho porc<*laiii nan u fact lire of Sc« * 
vres, iieari’aris; but, fronit[je difficulty of communicating 
an ecjnai tint b) il, has been since ahajidouctb The rock 
* iuc!oding cajnHiforni crystals of rutile, has beep 

2 employed 
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u% Mttinf for rmgs. The precipiUicS) eipcciaJly 
tiiose from tcid of sQgtr, may be employed as water colours; 
Aat, by acid of galls, affordiog a good tile red, and that, 
in A PruBsiaa alkali, an agreeable dark green* The latter^ 
communicates a dariJiIe colour to silk, as my friend, 
Lampadius, assnreo me; perhaps, with proper znanagement, 
}t might be employed to furnish the so much wished for dura¬ 
ble green for Ae printing of cotton. And, lastly^ its close 
connection with some iron ores, and those exactly of the 
most superior quality, such as the ores of Norway and Stiria, 
leads naturally to Ae suspicion, that it may possess some 
farourable influence upon Ae manufacture of iron, and, 
therefore, well deserres the attention of fnture inquirers. 
Such are the priacipal circamstauces, at pi'esent known, 
respectingAis genus of fossils; time will, doubtless, here, 
as usual, find much to amend, to correct, and to supply. 


XI. 

On the CtttHv<ttion of Grapes. Gao. Cumbeelaid, £^q. 


To Mr. Nicuoksox. 


Useful initruc- 
tiOBi forde* 
feodingjn’^pc^ 

and giving 
them the ad- 
Tsiits^ of 
aunihine, and 
thchm of a 
wall, &c, 


p 


Sib, 


BrLsfolyJan. 18, 1807, 


h)RCElVIN6 that practicable improTcmcnts in all the 
arts that baiefit existi^ncc arc sure to mtet wiA a favour¬ 
able recepliOD in your Journal, I trust you will accept the 
following account of sonic practices that hare lately been 
successful ID the luanagcmoiit of fruit trets, particularly tho 
line on the exposed wall. 

Haring last year come into posscesiou of some sou A walls 
eorered wiA rincs that were said not alu ays to ripen so w ell 
as might be expected, 1 was adrised to cover Aem with glass, 
as Ae only sure means of sccuriog a very considerable pro¬ 
duce; but as that mode was loo cxjicnsive to suit my cir*« 
cumstancei, 1 resolved A make trial of less costly expe¬ 
dients, and at first tamed my thoughts to those bell-glasses 
blowD wlA a bote in the hack, into which Ae young 
bunches are introduced very early so ai to expand within Ao 
i»«, tnd when ripe «e serervd the .(alk) and dclirered 
•tthe vtdw eperlare* 

Tie 
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The objection to these, howerer, mob appeared to ht, UtehiliottiiK» 
that, even at the gla«s-honscs costing 3s. 6d. each, and up> tioni forde* 
wards, it required at least fire year* to lecorer their cost, 
according to (Lt- value of the fruit; next, thatio consequence them the ad* 
of the hole made in the baeV they are uncommonly brittle; 
then, that they can only be applied at a rery early season ; the heai’of a 
and lastly, that their colour being obscure, they were ou 
that account,Iesg likely to advance the maturity of the 
bnnchcs(oim only of which can be Introduced to each) than 
materials more diaphanous. Finding therefore that to blov 
them of white glass would nearly double their price, I 
caused some white llasks of the best flint glass, of about one 
foot long, to be divided in two by means of the process with 
a hot coal, and thus I procured out of each flask two covers 
ol the shape of Imlf melons, each of which were capable of 
fovoriiig two bunches at least; of small ones three at a time; 
and buying them by weight, I found th^ stood me in only 
about one shilling each. 

These st^ments I bound with pack-thread, by making a 
sling and a tic, so that they were easily attached to the wall 
by means of a nail, and kept from swinging by a cross 
thread or two, and thus I covered a great many bunches at 
all periods, commencing with them when about four or five 
inches long, aud stopping the east side of the glasses with the 
fresh leaves as I picked them off; for, contrary to the usual 
practice, 1 exposed my bunches while green to the sun pac» 
tially, and some entirely, at a very early period; at a very 
early period also 1 began to strip all the leaves from the 
wall, and to take away all extraneous growth ; in fact, I 
suffered no leaf to remain that touched the wall from the 
time the vines first came into leaf until the period when the 
grapes wore almost ripe, nor any bunch of grapes at any 
period to be totally excluded from Uie sun, laying them par. 
ticulariy open to his declining bemns, and cmly securing 

them with what care 1 could from tire too piercing rays of 
soon. 

In tills manner, under these clear glasses, I exposed Several 
bunches of a sweetwater, growing on a buttress in an angle 
of aboutflOdeg. due south, to every ray of sansbine, except 
the direct ones, and not only did so, but I cleared every leaf 
■ avfay from the wall that approached within a foot each way 

of 
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ti^faliu^trut. llip bunch covered ^ith {riass: and thus I ripened fully 
tion^forcle- ^scTcral bunchn a.s early as the middle of Jvily, some even 

earlier, irilboDl an) svm]>toms of scorcliinij: taking rare lo 
them thr id- let adno )>roportion of air flow under fhe j^Iaw.s, } r( not so 
vutu^sof little as I allowed <o later fruit; by M'hieh marncemoni I 

hiin»liiiie inn .. i # n i. . ^ . 

tk heat nt a enabled to vM^ from walls of (lie same 9sper(^ npoirfijpes 
wall, &e. all Iasi summer, and from July lo Novc.nber, whilst many 

of iisy nri|»hljoarb dwl iiol ripen any before the end of An^Mist 
or middle ofSeptoinlvr, and many olln^rs, from the old ])rc- 
judicc thni "iapcKr]{Hm best in tliu sharle, neglected to re¬ 
move the leaves until liiey lost the wlinle crop, 

Another pi.in that 1 ado|dv<l. ami whieh was most mv\u 
tiully usefni) was rarduliy to nail down rrery branch (o the 
wall, bu UH to male }i come in ctOM* c<mtacf, us mkmi as they 
wire of a size to make that 0|M'r4ttoii p(issibk\*-Autl lastly, 
as soon as the bunches were ripe on the onler side, 1 had 
every one tvrned witii the unripe side to the snn; to some 
even we gave a second turning, (an operation very i‘n^i)y 
performed with Uic band when thus miiled dose,) m> that 
put of many hundred bunches of grapes of dilferent sorts, 
among which was cviti the Gibraltar, I not only ripened 
completely every bunch, but 1 may with truth say nearly 
every gra|H? on my wall, the greater part wilhont glasses, 
after a certain period, but they were all forwarded by these 
glasses, remov^l^; them from one place to anothiT m> I 
gathered what they had completely matnTcd. 

i also fomid very lucfnl at the latter end of the season, 
those small conical band caps, which arc made (or about 
eighteen (wnce a piece, by running a rope with a tyc from 
the linger bole at the point along the inner sideband there 
fius[)cuding them by a loop of cord to a nail on. the wail; 


by which means they hang perpendicular with thowairs 
face, and are capable of corering and proUTting from filuggs 
fiTo or six bQDches at ouci*, brought togctluw by altering 
the ivailing. But this cuntrirance, which unites ccconamy 
with utility, (for at this season they arc out of u$c for any 
oiher purpose,) should only be applied wlien the grapes are 
«ulv;uicing fast to maiiirily; as 1 have fonjid by experience 
that the colour of the gla^ being green docs not much 
advance their rtpeniog, and tliat at the very latter part of 
the season it rather retards it.—*For all my trials have 

taught 
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taught me, that in proportion as Ac glass is white and 
trani^parenf) nay even carcfuHv cleanwl, the grapes arc bene¬ 
fited ; and that next to the taking away the loaves from the 
walls which il’left would prevent them from getting properly 
hoiifetl in the day time, the nailing (he bunches themselves 
cln^e (0 the wall is advantngoons in the highest dcunT. 

Alaiiv of vour reailcrn (for I know cm this business how 
much V. 0 have to contenil with pn'jmlicc,) will think that 
my MtimCion must have b um remarkably Miifaldc to the 
riiuniiiu; of i^rapos, but L can assure them that it is not 
exncM. the casi^) as my walls are almost within Aecily) 
nuK'li cut by the east wind, and have bnt little al'lcnioun 
*ue.; but w hat will best satisfy lliem will be (he oonre:«sion 
that I sould scarce at all ripen any on my IVrgoU or 
K'jaih frames, and that even llasks would not ripen well 
>.ouw iu (hat hitualion« 


Useful instro^ 
tiom fnrei^ 
fending grapes 
and giving 
them the ad* 
vantages of 
^un^hiaeaad ' 
the heat of a 
wall, &C. ' 


J( is u serioui lhii)g<o atlviso new managenieut to old 
pra JiUuuer^, bu( I can asmre you (hat the success of this 
couducl, practic'd iu the very Uvth of Uicir reprobation^ 
was so ei)iu|deie, that I could have nnulo wine of all my 
grapes, uiiil rliat 1 actually drUd smiiu under these clear 
glasses uj.viS to rabim.»—When all were full ripe 1 Imggud 
in pjp(*r the remaiuder, and on Christmas day 1 eat my 
last bujidira prefer Vi d by hanging thtnn near tlic kitchen 
fire iu the bags 1 cut them oil in; while on the vines, in 
0<’(ulirr, (\so buiuh 's remained ({uilc unripe that i pur¬ 
posely left* at only two inches distant fnHU the wannest 
part of the wall sliclleml by leaver. What led me to this 
system.of extiouie exposure to light and heal, wasthe ebsur- 
vatiou that 1 liau oiUui nude. b.»(h no the Khiiio and in the 


uciglibouilio<i(j of the Sabine. Itdh, that those who w'ould 
have early grupc» must even tbrn* give them plenty of suiu 
shiuc t and on (he llbiue we kium that laud for vineyards 
ii e xactly valued hi the proportion in wliieli it receives the 
»uu, a mode of valuing laud that in nmiiy ease's 1 think will 
one day prevail every where, particularly on the sidi*s of 
our piuircr hills; for near llochlieim and the vineyards of 
Riefeustiou, the liighext arid the lowest rented lands arc 


oftcfi on the mne hill, uliik lierc they sec'k the northern 
aspect to grow corn, forget ling the earlier products which 
the south can utlord to the hand of industry, or rather 

having 
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thaAil lutnc* lOfhiBg sore profitable to frov in thdr estitiiation •, 
doM for di- for It is only a rery few years since, the walls and some 

Tines now remaining, that aMr. Fry had at Axbridgc 
them the ad* a well bearing rineyard on the sonthcrn side of that ro- 

■mntic hill, on land not worth at any rate more than half a 
tbekatoft aq acre; ted I hare known a rack of Tcry early 

wallike. poUtoce sold for eighteen shillings, that were in a similar 

situation raised in the natural bed on land of no greater 
ralue; and filberts it is well known will grow on roost of 
our southern poor hill lands, almost without the hand of 
culture* 

Thus much I hare thought might be useful to many people 
to know who have vines, which, for want of underst^ding 
these methods, they suffer either to remain as unfruitful or* 
naments, or coolly contemplate the destnietion of, scarcely 
ever affording them the least manure, and expecting a spon^* 
taoeous product once In six or seven years without any care 
at all. Fiw although we have roany expensive treatises on 
the managemcBt of viues under glass, except Evelyn in his 
* French Gardener^* we have few authors who shew the possi¬ 
bility of railing a good English vineyard fit to make wine 
fnm i and as nothing is so easy as to make good wine from 
quite ripe grapes, I trust, by faciliUting that operation, I 
shall render some useful aerrice to the British wine grower, 
and, at any rate, increase the value of many vioe-covereJ 
walls. 

And now, Sir, having taken up, I foar, bnt too much of 

al^defcnce I ^*11 heg leave to add, as briefly as pos- 

forpcacbc»,&c sible, that last year, for the first time, 1 used coarse wool^ in 

the rough state, to screen roy peach and apricot blossoms 
from the east winds, by tucking it Into the east side of every 
bunch of bIo<Hn, instead of fern, laurel leaves, or broom; 
and that this afforded ui effectual security to the fruit even 
after it was set; an iraprovement which has these advantages, 
that it is always at hand, is cheap, can be repeatedly used, 
gives no strokes to the wall in windy weather, and keeps up 
aa even temperature in the night, while it makes less litter, 
|ive:» less shade, and by beiug left on, encourages the growth 
of tho fruit, by reUining the dews and securing the fruit 
stalk from thescorcfaltig reflection of the wall at noon* 

Trusting 
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Tfattiiig tfaMteatUi^piy prdiBjp j pBfag y fotf' AgTaife 
with which the paper is writMt ^ ^ .. 

i remtie^ ^ 

Alwa/s jrnr obHgcd humble serfoot, 

G. CUMBERLAND. 


Noieti and Observttiiom re^-pfctinjs (he hktndt of 
Orkne^i and ShefUnd. By P iTRic* Neii/t, A.M, Stcre^ 
(arjf to the Natural History Sooioty of EfHnhurgh.^ 

The circumstance of tho shores of Norway being clothrd 
with Ar-treesf, Is doiibticss a strong analogical argument to 
far our of the praclicabiUty of raising tiiobor in the Orkney 
and Shetland islands. 

In respect to the soil,^’ (says the Bishop of Bergen J), 
it is not the good, rich and black earth, that favours 
the fir.trcrs; nor the clayey soil; but rather the grarcllyi 
sandy, or moorish lands.'’ This is an obsorvatioa well 
calculated to inspire hopes of success. 

'rhoQsamlb of young fir-plants arc cut, every spring, by 
the peasants of Norway, for food to their cattle. It u ould 
not probably be didlcuU, therefore, to procure quantities 
of sapiings from that country. But if this were found to be 
too troublesome, it may be suggested that the ripe cones 
might be brought over (and these could easily be collected), 
and that tlic seeds might, by way of trial, be sown where 
the trees were int^'tid^ to grow. This simple plan might 


Norwsy 
bounii with 
treet. The 
Orknryi. gic. 
are bare. 


Whrther 

E dam I could 
>c Itad fr on 
Norway. 


• Satneted by peraiwina from Ids " Tour through tom of the 
Jelaoda of Orkney aod Shetland.’* The •prit of active indiutry aud 
the conecquent miprovementf io ecieoce, area and manufacturea In 
every partofoor Ulaad, cannot he better ahewn and promoted than 
by the trareU of iateUigeat obaerven. M<wt of th« lobjecti in the 
email book before w ue of great aatioari Imporunee and intereit, 
psniadarly.at a moswtu when so many of oar sourco of pro^ricy 
9Xt eiidiAgercd.»N. 

t The fir trees of Norvaj arc, Ifiod, dieJW/, or iprttee,,|Hiitu aUes 
(mn the silver fir); and the greit, or piae^pious eyl^cs|f}i, well known 
by (henameof Scots fir. 

t Nat Histof Norway,VoL L p. I4j. 

Vou XVL—Ftfc 1807. P 
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poseibly te tcmi preferable to riismg tke planti ia ituneries 
or gardens in the blends* We shoald, in aech cases, adopt 
everj' approximation to the methods of nature* Pontopid^ 
dan CTCn suggests, that instead of inserting the sc'edi in the 
soil, it would be better to hang the branches, containing the 
cones, upon poles at different distances, and to allow the 
seeds to drop oat and sow themseWes* At any rate, the 
seeds might be merely raked in* The experiment might be 
tried on any piece of dry rocky land (an acre or more), 
which could most easily be protected from the inroads of 
sheep Or cattle, (ho exclusion of these being indispensable* 
The seeds might be sown sery dose; and if only one in 
ten or twenty were to T<^etatc, (and that is not a tery 
sanguine expectation), a fiattering foundation would be laid 
for ultimate success* 

Rernsrlubl; Hariog mentioned this subject to Mr. James Hay at 
Kem^io^rf” Gordon Castle, fie observed to me, that it is remarkable 
^ thrire naturally on the wnt coast of Scotland, as 

cos»t». well as on the wcH coast of Norway, in some places lery 

nearly down to the sea side; while, in several places on the 
east coast of Scotland, they cannot be reared at all; and 
therefore whatever cause of diircreDr<e may lie in the loif*, 
it would appear tliat much is owing to eipomre. The expo* 
sure to strong, swecplog unchecked winds, soema io be the 
chief obstacle to the raising of timber. Hills act upon the 
wind ae a daui-diko docs on a running stream, in producing 
considerable still ness or even calm upon the side from which 
the current flows* This eons id cration should induce plinU 
ers to begin always at tbo bottom of hills, and extend their 
plantations gradually towards the sea. hedge upon the 
side next the sea, though desirable, could scarcely perhaps 
be reared of any or plant, ^ippopbac rhamnoides 
(sea buckthorn) might be tried ; but Sambucus nigra (elder 
bush) would probably be found preferable.’’ 

Larch, ash, l^'or the raising of larch, asb, sycamore, and others, 
sycamore, See. nurseries should ba established in tbo islands themseWes: 

it being certain that plants resemble animals in becoming 
gradually habituated to partiailar climates and soils* 
fobxn* In places where Salix acuminata, S. arbnscala, aquatica, 

* li il fiot I georrtl Uw orsr ibe face of the j^obc tha the west 
lideiof N. imd $. chaiui.pr raoaniainoui ridgei, are most steep 

and 
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And otWi grow, tartotts willows sight be cnlttrated, suited 
ibf wicker.wbrk and cooperage. Stlii fragilis or crack* 
triQow would grow freely; it makes large shoots erery. 
leaiOD, and bears cropping admirably. It answers well for 
making crets, cradels* and large baskets. The name/rogf* 
li$ only intimates that the annual shoot is rcry easily de* 
tached from the truok, the twig itself being Tcry fleribic 
and tough. Salix Timinalis or common osier, also grows 
very freely, and is much in request by coopeii. Salix 
Helix, or rose willow; 8. triaiidra, or long-leaved osier; 
and S. viteltina or yellow osier, would doubtless succeed^ 
and they are all employed in baskeUniaklng. To these 
might be added S. Forbyana or basket osier, for the nicer 
kinds of work; and S. Rosselliana, which would be very 
useful not only for making crets and creels, but in tanning, 

—the bark being superior for this purpose perhaps to oak- 
bark. A dccoctiou of U would form an excellent liquor in 
which to stc^ their herring nets. 

Molticca Beant* 

2 have lately observed a paper on the beans cast asbore On the Mo- 
in Orkney,’’ in Philosophical Transactions 1698, No. lueca^cws 
by Sir Hans Sloane. He mentions three kinds as pretty orkaej. 
common: the Cocoon: the Hors&.eye-btttn; and the Ash* 
coloured pickar. The two former are the kinds which I 
got in the islands, in 1804. The cocoon of Sloane b 
evidently the seed of the Mimosa scandeos of Ltimeus, the 
Gigalobium of Brown’s Jamaica.” It b the lai^est of 
the beans figured in Wellace's Descriptiou of Orkney,” 

1603. The horse«eyc-bean of Sloane is distinctly the 
seed of Dolicbos nrens Lin.; the ^oo;ditalmum of Brown, 
who calb the M*cd, ox-cye-boau. Thb b the smaller bean 
figured by Wallace, and b easily known by the lulus or 
welt which surrounds it, and which gives it somewhat the 
appearance of a horse’s or ox’s eye. 3. The ash-coloured 
nitkar is the seed of the GuUaodina bonduc Lin. It b not 
so commonly found as the others. It b a perfectly round 
hard seed, little larger than a mnsket-buUet. 

U^rrint^Fuhery. 

* This immeoso field for iudiiitry,^thjs incxhanstible source y^ry grest 

of 
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political ul- of we«ltb;^a» been often described; bot sfill ii <8 in i 
Tanugcftselected; nt Ictst we certnirilr do sot 
r^^^'^Jg^derire from'it those rait advantages which h is etiolated 

to afford) and which it did, for a rery long series of ^rS) 
afford to the States of Holland. At a mom^t when we are 
listening to the cloqaent and placnubIC) but 1 fear sodtictire 
and dangeroos arguments of the Earl <j{ Sdkirk in lirour 
of omignMion, 1 cannot omit tliit opportunity of rery briefly 
calling into riew the extent and the vahie of this fishery) 
which) if duly prosecuted) would aflbrd cheerfal and pro* 
fitablo employment at bomc) to any number of those de« 
lodcd men who are errry year abandoning tbrir uatirc 
country) in quest of imaginary happinm and riches in the 
woods and fens of America ;~and 1 presume it wiil at 
once b<^ conceded) that ten or twenty thousand Scobnnen 
engagixl in the Shetland herring*fishery, would, in this 
vTjntful period) be a much more agrees bio object of con* 
teinplation io tlie mother country) than the finest imaginable 
settlement in Prince Edward*s Island) or on the banks of 
tho St Lawrence. 

l/uAcoiity of It is scarcely possiblo to form an idea of Ae immensity 
tlieshoab. of the grand northern shoal of herrings which approadiea 

the Shetland Islands every month of June. The flocks 
of sea-birdS) for their number)*’ it baa been obserred^ 
baffle the power of fignrea:” 


■Where the Northern Ocein to eait whtrir 
BoiU round tht caked melancholy Idea 
Of fSTtlicat Thufes^ 

Who can recount v^hit tranamigntiooi there 
Are annual siMc t what nationi come and go { 

And how tbeliviog doodioocbuda ariae ? 
taflnite wings! tiQ aU the plunw-darkaJr 
And rude tceountlisg shore, are one wild cry*. 

But the swarms of fishes, as if engendered in the cTonds, 
and showered down like the rab) are maltiidicd in an in* 
comprdiensiblc degree. Of all the wioos tribes Of fishes) 
the Herring is ibc most nunerons. Closely embodied in 
rssidendent colavni of niany miles in length and breadth, 
and in depth from the surface to the bottom of the leO) the 
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iliMb of ^ tribe peacefnil/ glide tloog) and, gUtteriag 
like aJtoge reflected raiobov or aarora berealia, attnet tbe 
tyu olfdl tbear aUendant foes*J’ 

Let It iiot be thought that thia svelliBg descriptitti ex* 
^eratei the aaaoant ef the : kt it be coolly con* 
iidered that for aore thio a eentnrf the Dutch anoually 
loaded abore a thousand decked reacels out of this grand 
northern shoal) and yet that thii ioimenie capture nerer in 
any year leosibly dimioisbod (be number of herrings around 
Shetland, which, after these fordgnen wore glutted, regu* 
larly cootaaiied to press forward toward the islands in vast 
bodies, frequently crowding into ereiy creek and bay 1 
The Dutch, it is well known, accoauted this fishery their 
gold inine<” It seems generally agreed amoag authors, 
tb^ U yielded them, for a long course of years, 3,000,000f. 
I ter ling yearly. Dr« Campbell, after premising that the 
ralue |Of the Dutch fishery has often been exaggerated, and 
that he will therefore gire a " modest computation,’’ pro* 
ceeds thns s It would howerer be no difficult thing to 
prove, to tho satisfaction of the candid as well as critical 
inquirer, that, while it continued to flourish in their hand, 
they drew from thdr fish zrj out of the ocoan washing the 
coast of Shetland, to the amount of two hundred millions 
sterling*/ From 1500 to flOOOsloojM were employed in 
fishing: this gave occasion to the freighting of 6000 more ; 
and thus the herring^fishery gave employment andsabsisteoee 
to above a hundred thousand ptwsonsf. 

Captain Smith, who was sent to Shetland so long ago as 
1C3S, expressly to report on the Dutch fisheiy, says, 1 
was an eye-witness of the Hollandcn’ busses fishing for 
herrings on the coast of Shetland, not far from Ounst, one 
of the northernmost islands. Demanding the numb^ of 
them, I was infonned that the Beet consisted of 1500 sail, 
of 80 tons burden, each, and about SO ai^med ships, carrying 
30 guns a piece, as convoy.” The eondoiion drawn by 
the captain, is quite characteristic of a British sailor; it is 
stated wHh much spirit, and though his {dan is not a practu 
cable one, his language lordly shews how strongly hji 
mind was impressed with Uie Tastness of tUs fishery, and the 
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* Betrick,Iutrodi 
t PolUical Survey, TuLl p. ( 9 F. 


t 

absurdUy 



m OUKET UNB IBmiin) flLlXi 

•bsordHj cf ae^cthig it: ** If fte Sing* iroa!d Knd out 
nch orbnSKs fsr tbr fiHi1ng*trtde, being in oar ovn 
teas, and on oar own grouudi, tod alt etrangen veredU* 
charged from fiihmg in th«*e am, (bnt the mbjeeti of the 
three kingdom only nay hiTe it, it vonld adfie oar 
nch md gioriotis, aad the three ktngdou hagpy; not *»* 
irodd wut bread,—4nd God wo«ld be praued,—and the 
Sing iored.” 

Fanner fiihery About half a ceotory a|o, the herring.fiAei 7 OB Uie 
at Shedud, coaat of SkMtand vae rery aucceHfully proaented wme 

Eagliih oonpaeies. Dot, through anaccDantahle mianMU 
nageaent, it has far naey ycara pastheenabandoned. At 
preicnt, aiao, owing to tbe tronbiou atate of dw North of 
£urope, this fishery is more neglected by foreigners than at 
any period daring the last two centories. Very few Danes, 
Swenls or Pmssiani, I onderatand, now make their appear* 
anec. The French and Datch dare not. A few |lo<^ 
from ports on the cast coast of Scodaod are acarceiy worA 
mentioning. 

Vitii respect to iocal {Mwitioo, tie Shetlanders them* 
aelros are best sitaated for, carrying oo this fishery: bat 
owing to poTcrty, the tenants or fishers are quite nridble 
to engage In it: they can oitly take a few hnndred bwrds 
of the inferior kind of herrings wiidi enter their roes in 
harresl. In summer 1S04, a scarcity approaching to faaiae 
pTCfailcd in Shetland; yet berrhrgs, in countless myriads, 
were known to bu off tJnst. liew deplorable to think that 
the people should rtarre while there was, at the same time, 
a “ wastes at tbeir doors, sufficient to feed half tile human 
race!” Tie capital requbite for the purchase of sloops, 
nets, sdltand casks, in order-to an effectual proseention 
of the fishery at sea, would, it b bdiered, eiceed tbe 
ability eren-^ most of the Shefland lairds. 

Preposab for From Shetland, bowercr, fhb ftbeiy, if undertaken by 
its reaewsL Bngibfa or Scots companies, could best be carried on. It 

would ben be aocompanied witk least trouble ud risk of 
dday, aad wUk least expeoee. ftetlaad u sear to .the 
soaaesf^fishery: theShofiindenareremaikatdy patient 
cffihtigtiedntiM fidMngt -they areaocnit«ied 4o oa^ sorry 
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iCcomiDodftCion t and betsg habitaatad to Wllfferant ht^ 
would not require that esspcosivc tiotaallioc which ii iadii* 

[^sabie to an English crew. 

The rnlos* obscrred by the^tcb curcri are now general!}' t 
known*) and in some degree practised. But still it would 
probablj be of considerable adrantagc if the infltience of 
gOTcrnment were employed to encourage some lishing-faB^ 
lies from Holland to settle In ShcUaml* A few Dutch curert 
thus dispers<*<] among the British lowkS) might prose ex¬ 
ceeding!) nselul. 

Muy it not be hoped that some opulent English andThcnurkcb 
Scotlish companieSf^’tftdcr the fostering care of a paternal ^ 

Governuient^^will itQdortake this Shetland fishery on a 
great sr.de,—a speculation which if persercred in, would 
surely, in the crent, become eic<*cdingiy profitaUc. The 
Hamburgh market alone would takeoff the produce of a 
hundred sloops, except the taste for Shetland herrbgs has 
declined in the north of Germany. There is a great dN 
maud for herrings from our West India colonies, for the 
food of Nogroes;' and the home eonsuiDpUon would surely 
not be inconsiderable. If every inhabitant of the island 
were to eat only two herrings in the year, it would open a 
market for the produce of another hundred sloops, even 
supposing them to dsh with the greatest possible success. 

The herring fishery is an undertaking, indeed, of national 
importance, not merely as a souKe of wealth, but as an 
additional nursery for our navy. 

If this fishery were to be extensively carried on from 
Shetland, some additional villages would become necessary, 
and win ter ^employ meats would be wanted. The manufac¬ 
ture of herring-nets might properly and advantageously 
occupy many daring the winter: and with this, might 
commodioosly be joined the maoufacture of lines for the 
cod and liog fishery. 



To these very carvory and imperfect hints mi the impor. ^ieuUn by 
Unee of this fishery, 1 shall sabjoin a few remarks con- 

beniag. 

* They arc primed to the Transutioea of the Highland 8oci^ of 
Edinburgh, Vol V< 3 s8—44J* 


oected 




netbti fkt BAterai kittnf df Ae barring) for Ae 
piMfttI part of vUcb 1 am Mubted to tif MeiH Dr. 
Hallid^ of Ediiigb«r|h| (iioi^Haleiworto in Si^ofk). 

l*aii oware tbat Aaderson^ in his Agrtcaltnral 
B^sreatlonS) bni reodorol it bigfalf probable that the 
k^aifipy instead of rendearonsiag near to the North Pole, 
as was formerly imagined^ only retire a little way from our 
toasts, or sink deeper in the sea, at parHcolir seasons. He, 
remarks, tbattke fishery tomaeacei sooner to some southern 
bays, than in others that are more northerly: that the 
retom of the grand shoal to the sorihirard is nerer ob- 
lerfed: toat from peediarities to the shape and size of the 
herrings at different fisheries, It is eridmit that the 
They breed herrings of the same breed, or partial shoat, rotorn annually 
aesrthecosiTtf to the same shores: and, that they do not retire towards 

the North Pole to spawn, as was formerly imagined; bat 
on the eootrary, are taken on oor cout, both when full of 
roe, and tosmedittely after spawning, when the fry are seen. 

This last obserration of the Doctor^ s is nndoubtedly cor* 
rest* The fiy is, at partienUr seuons, seen in (bo Orkney 
ladSheriand sess to Incredible numbers: it is then calld 


the herring-foil, and is accompanied by thousands of tko 
smaller gulls and dire a. 

pew growth of the fry is rery rapid j it has been watched 

nryfiii. by Or. HilUdayi who inforai me, that on the western 

shores of the Trie of Hull, he hu otoerred, in the months 
of March and April, the herring-spawn which was acci¬ 
dentally entangled by the cod*ltocs, to be rhified; the two 
eyes and bead of die herring being then disceniible; and 
that ttis spawn was raised by those lines only, which wer^ 
set on the banks at some distance from the shore. In a 



fortnight, bowerer, he obMrred the fry, about an inch in 
length, in gteat swarms closi by the shore; and in six weeks 
they were three inch* long."— Hcdcc Dr. Hallidy con. 
eludes, that It is pouible thf herring may attain its full 
growth in one year, instead of requiring three, as Dr. 
Walker and otheri hare sappoied. 

Dr. Holiday farther infonu me, that he hu pbserred 
that the herring, leare the weetern shores of Mull when 
about six weeks old, and steer to the northward: but that 
they do not' g6 many leagues from land, ||e considers as 

beyond 
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beyond doubt. He conceira that some place sot far dis¬ 
tant from the island of (Aift maj be thdr rendeerons or 
graziDg«gronnd« (if we na^ be idlowei tbe espresrfm) 
that during the harreet and winter tiwy keep near the 
bottom, where they feed and grow to maturity: that fa the 
spring they collect, rise to the surface, and b^io to more 
off in various directions to the southward^ for the puipOK 
of spawning. 

As already remarked, (hey do not deposit their spawn d^iit 
near the shore, but in the middle of the lochs or bays, or 
on the banks which are geucrally to be foond at the mouths die of bsya 
of (he lochs. If, however, they arc frightened from tfiff 
spawning ground, (hoy fly towards the shores, and are then 
full of roo j but they soon retire again, and do not return 
till freed from their load. They then range along the 
shores for some time, and at last retire towards the norths 
following the fry of the former years. 

It may be proper to add, that it is frequently observed 
on the western coast of ScoUand, that a few weeks after the 
first shoal has left the lochs, a second shoal entm the% 
in full roc. This second shoal appears In the cad of Oc¬ 
tober or beginning of November: they deposit their spawn 
and leave the lochs as before. It is possible that the fry 
which leaves the coast In tbe beginning of May, may be the 
same that returns to it neit year about the same period, 
and that these may proceed from the spawn deposited in the 
latter eod of the scasem ; while the fry of the June epawn 
having got off before the winter commenced, may return 
tbe following November ;-^hus allowing, from the deposit¬ 
ing of the roo, to tbe matority of the herring, eighteen 
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xiu. 

thteription «/ « w/y uie/ui Bolt for Bookcase Doors. Bi/ 

. Jfr. Pexir Heebut, No. S3, Boo Sircel, CoveiU 

Garden*. 

Mr. HERBERT presented to the Society a model of his 
itTenlion. He ratended it for a library book-case bolt, to 
fKilitate the opening of both doors at once, and to secure 
the without the trouble of bolting two bolts In the 
common way. It will do for wardrobes, French casements, 
or folding sash doors, and will also make a good sash fasten¬ 
ing, ifW into the bottom sash, with a small brass knob to 
slide as common; it would bolt in the frame by the side of 
the sash cord, both sides at once 5 and he can also make 
It answer sundry other useful purposes if required. 

Reference to the Engraving of Mr. Peter Herierfs Bookcase 

Bolt, Platt If. Fig. % 

Dticriptioa. R, L, Fig. 3, represents the two stiles of the doors of a 

folding bookcase.' 

M, the key-hole ofa lock with two bolls, which are more 
clearly shewn at Fig. 3, where the back of the lock N 
shews the two bolts of the lock pressing back, a sliding 
piece, 0 ; on the front part of this sliding piece in 
Fig. <, two small friction rollers are placed at P, in 
the act of pressing against two lerers, crossing on one 
common fulcrum R, to each end of which shorter 
lerers, S S, abore and below are connected by joints. 
These short lerers act upon two long bolts, whose ex. 
tremities are shewn at T T, haring each a helical spring 
gt V, V. In the state as engrared, the doors are locked 

end bolted* 

On drawing back the bolts of the lock by mcanfl of the 
key, the helical springs V V press against the plates U U, 
through which the long bolts pass; they force back tlie 
long bolU and sliding piece 0 , and allow both the doors to 

open. 

• Soc.Art.i8o6. Teugumesiwere girtnforthii itnprorrtntm, 


Propertiaef 

thebelfa 



Boot iATCH# 


m 


XIV. 

Description of an improved Door Latclu By Mr. JotUf 

Anns^. 

4 

SlB) 

I DO not doubt bat that yon are persuaded of the neces- 

sity of having a door*latcb superior to, and not so liable to latckei bow ia 

be out of order as those hitherto in ose^ in the door^Iocks of uk. 

dining-rooms, &c. Some time ago, 1 made an attempt to 

contrive such a one, which I fixed^mto a small box by itself; 

I have now tried it for some years id my own house, during 
which time I never found occasion to clean or to oU it I 
at that time thought there would be adificulty to introduce 
It into a mortise lock, in such a manner as to place the 
knobs and the key-hole symmetrically. That difficulty I 
have now overcome, and take the libcf^ to send you a paU 
tern for your inspection. 

My object has been to contrive a simple latch, as much aa Characters ef 
possible without friction, not more expeasive than those 
hitherto in usc» and capable of moving smoothly and easily 
without the necessity of cleaning and oiling, as long as the 
metal will last of which it is made. How far I have 8uc« 
cceded, 1 leave to the decision of the Society. 

I am, Sir, 

Your humble servant, 

JOHN ANTIS. 

Futnedc^ Aprilid^ 1804. 

To CnAEixs Tatloe, Esg. 

Reference to Plate IF, Fig. L 

A, shews the hole for the handle, which moves the follower Deieriptwa. 
and latch. B, the follower wUch draws back the latch, on 
tumiug the handle cither way. C, the latch. 0, the lon- 
gitudioal spring, which throws out the catch of the latch 
when the hand U withdrawn. E, the small bolt, to secure 
the door internally. F, the key-hole, the bolt of the lock 
of which is not shewn, being placed above the key-hole. 

* Soc Arts. TbiiuMful contrivance was rewarded widi the silver 
, medal 
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SCIENTIFIC NEWS. 


VSt^tiL NOTICES EESPfiCTING VARIOUS 

OBJECTS. 

I. tHHkoff &f pncetiiing Wet frem heh^ introduced into 

Room 0jf Wtndome which $hui tofether like folding 
Doort. 

Saiy rcaedy ^ comidenUe incof^renience hu beeo foond from the iret 
copre^ nia pfoetretiag, xnninj ud windy weather^ through (he joinU 
Jam wiodowi which Ure been called French windows, 

nout c^agh dodwfe now mach need. No accuracy of workmanship has 

ronedythis cril; but, on the contrary, 
the dosest joint! hare seemed rather more favourable to this 
eShet ihMja others less neatly made. Mr. CoJitnge, Engine^ 
inaker, ofliombeth Road, shewedme arery simple and easy 
remedy. Reasoning on subject, he considered the close 
joint as a captUary intentlce which wonld retain a continu¬ 
ous mass of water, much more disposed to be driven hori¬ 
zontally into the room by the action of the eiternd air than 
to be conveyed downwards through a longer interval by its 
mere gravity. He has therefore enlarged the space fer<de- 
scending water by ploughing out a scmi^cyUndrical groovo 
in each concave angle, from top to bottom. This small 
space, which iinboat on^teoth of an inch wide, occasions 
no deformi^, and allows the water, as soon as it arrives 
fterc, to trlcktedowD to the bottom of the franue, where it is 
etm&ueteA off by a simOar concavity along the horiaon^I 
frame-work to any place of extern^ dbcharge which may 
be tede choice of. This easy and effectu^ care for a nni- 
C^ce which has destroyed the carpets, and occasioned pnd- 
dksto yery et^puit rooms, aiid has apparently resisted all 
efforts to temegj it by dose filling,Vill, no doubt, be ac- 
jpepta^ to many M^rs. 



f. BxfmporMe^Uf frifUhg fVetr^ ufd ^ Gratify 

Com€di4n4* 

1 was ififoroed^ the otKer day, t^t it it Aa eovmot 
practice of travelling compaaka of cooediani to print thtU ^ 
bills by laying the damp^ paper upon the form of letter ^r. 
previously inked, and to -pre the presanre by a vooden 
roller, clothed with woollen cloth# Many years ago I made 
experiment! of ijps meAod, wUch I found very capa b le of 
affording impreisioos, by a light presiora The form of 
letter must be disposed in a kind'of frame, having its upper 
surface about onc*thirtieth of an inch lower than the iokod 
face, in order that the roller, being supported by the framei 
may not be obliged to rise with much obliquity, upon the 
first letters j and that it may pass off, at the other end, with 
equal ease. If some such contrivanee were not used, the 
paper would be cut, and the impression injured at the be* 
ginning and end of the rolling. The roHer must be passed 
tn the direction of tile linos, or across the page; otherwise 
tile paper will bag a little between line and Ibie, and thq 
impression will be loss nett. In fact, the common method by 
tho^tUttin, ri) fiat surface which presses the whole at once, 
is best; but the engine is less simple. 

But as die arts of writrog and of printing have incaU 
eulabl) extended the knowledge and powers of man, it may 
be allowed us to look forward to a time when commuoica* 
tioni shall be as much more rapid and effectual, compared 
with those of fhe present time, as ours are, compared with 
what tb^ were before printing was bveoted* We may hope 
for a time when men shall confer more rapidly, concisely, 
perspicuously, and comprehensively by writing than they 
are no^ able to do themselves by articulated sounds. We 
may eontemidate a period when by easy combinations of 
chemical and mechanical skill, the multiplication of nume. 
rous copses may demand scarcely more time and apparatus 
than is now required to write a single copy. And while we 
speculate on possibilities of this natnre, which are far from 
bsin^tin tile higher class of improbabilities, we may indulge 
^ philanthropic hope, that when it shall be more easy to 
eocirey, distribute, and apprehend the results of phllosophU 
^ and moral research, the short span of human life will be 
^uch less obscured by misery and accumulated sufferbg than 
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iib at pmeut Eteiy step toward these ends is surely en« 
titled to our notice. 

I ^ 

Art of Pnnti/if/rom Designs made upon the of 

Stone. 

I am not at present in possestion of the history of an art 
which has been practised for some years in thU town bjr 
scTeral ingenious foreigners; namely ^ that of printing copies 
from designs made on the surface of stone. An eminent 
chemist informs me that the method is as follows; 

Upon the surface of mi honC) or close gruned stone, de¬ 
signs are to be made in the stroke manner, with a pen, by 
means of an ink or pigment, made of a solution of lac in 
leys of pure soda, with a little soap added, coloured with 
lamp-black; or the designs may be made with a crayon of 
the same compositioo. 1 suppose that the proportions and 
manipulation would require some trials before perfect suc¬ 
cess would be obtained. When the design has been allowed 
to dry or haiden for three or four days, the stone may be 
soaked in water, and its surface wetted. In this state if it 
be dabbed with Printers’ ink from the balls^ the ink will 
stick to the design^ but not to the naked stone, and a copy 
may be taken from it by applying wet paper with pressure; 
whether of a rolling or strew press was not mentioned, but 
1 suppose the latter to be preferable. 

The adrantage of this art appears to be that the print is 
girenfrom an original, and not from a copy, as idl ougrar* 
ings must necessarily be. It may also be considered as one 
of the means adverted to in our last article* For if a 
smooth stone, or a board of close wood, or perhaps some 
species of tile, or other prepared surface, could be written 
upon by mi ink which, when speedily dried by the fire, or 
otherwise put into a state fit for use, could be niade to 
afford impressions or copies by a simple roller, it would be 
easy to multiply bills, orders, notices, and an infinite num¬ 
ber of other useful pliers, to an extent which cannot at 
present be derdoped without much inTcstigation apd re« 
search. 
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3« Gilding by meant of Zinc, 

The same intelligent and actifc philosopher^ whose name Kewprocen 
1 forbear to mentiun onl; because 1 hare not at this instant an ^ gilding, 
opportunity of asking his permission, informs me that a 
coating of brass, formed by the precipitation of zinc upon 
copper, constitutes the surface of the beautiful gih trinkets 
which at present abound in our shops, and arc much supe* 
rior ill their appearance, and cheaper in price, tLan what 
were formerly made* 

The process is, Take of .zinc one part and mercury 
twelve parts, with which make a smooth soft amalgam. It 
is belter if a little gold be added. Clean the copper piece, 
or trinket, very carefully witii nitric acid* Put the amalgam 
into muriatic acid, and add argol (by which name the crude 
tartar is denoted in the shops). Pu rifled tarJor will not do. 

Boil the clean copper in this, and it will be very finely gilt* 

Copper wire, thus coated, Is capable of being drawn out to 
the fineness of an hair, though copper alone would not* 

This wire is used for making gold lace, and for epaulets and 
other similar articles* 

The riicory of Che above process appears to resemble that 
of whitening pins; and its useful applications may probably 
be more numerous than those which have yet been adopted. 

4. Clock of ike famous John Ilarritop, uhick does not 

require ckaning, 

Cummings, in his Treatise on Clock and Watch Work, Harrison's 
mentions a clock of Harrison's which was constructed Co go cImW without 
altogether without oil; but he docs not say by what means 
the necessary lubricity of its moving parts was obtained. 

About two years ago 1 saw this clock in the hands of Mr* 

John Haley, Jun. The pivots of Uic wheels moved on fric* 
tion rollers of considerable diameter; and the pivots of these 
rollers, or rather wheels, were brass, and moved in sockets of 
a dark coloured wood, which I think must hare been lignum 
vihn. Hence it should Seem Chat the contrivance was re^* 
duced to that of rendering the surfaces of contact, where the 
slidlug or friction was to take place, as slowly moving as 
possible, and in presenting a face which should a. 

softUh bed, having grease in its interstices* Similar to this is 
the practice of some mechanics, who make the bearing parts 
of tiiCi axis of a grindstone very smooth and round, and en« 
velopc them with a ptoce-cf bacon^skin, which is said to be 
very useful'Co keep away the sandy particles, and facilitate 
.the motion for along time witboat much wear* ^ 



TO coMsswmtEm^. 

Extreme oecupa6oD dnrlag tbe concluding month of the 
jetrhij prermt^ Marchii^ into the authorities upon 
whidi De Laiande has established his comparison of the 
En^h and French measures,' and dso those from which 
he has deduced the measuretof the earth’s radii. I shall pay 
attention to the request ofA Constant Reader” in the next 
Number. 

Mr. Walker’s letter from Oxford arrired by the post; 
but not the pamphlet. 

In answer to the iaqairy of D. M. respecting a method of 
cleansing linen by the application of steam, as used by the 
French, I cannot point to any authentic account of a simple 
process of this kind, thoo^ I have been informed that the 
application of steam to piece goods, in a large digester, at a 
temperature considerably above is very effectual in 
cleansing, and promoting the bleaching process. This, how* 
ever, seems fitter for the maoufretory than the laundry. 1 
am disposed to think that the method alluded to by D. M. is 
the Salzburg method, described in Van Mons’s Journal, of 
which a translation is given at p. 127 of the tenth volume of 
our Journal, cantaining particular Instmctions how to carry 
it into effect. 

I'am sorry that a note of R. L. Edgworth, Esq. was not 
noticed earlier. Four linos from the b(^on of page 82 of 
the last volume, the following should be inserted: The 
number ef teeth necessary for the wheel, may be easily cal. 
culated to suit the Beaeuremaot; so that the dial.plate may 
lAew with sufficient accuracy fire, or any other imsil number 
at mHes.” 

Mr. R. L. E. speaks with cemmenditum of Mr. Gilpin’s 
enne in that volnme; bat rem^ks, that the groove which 
renders aeommon chaui so mu^ preferable to a rope for 
heavy bnrdens supported by tacUes, has been long used. 

I hare j«s4 nec^ved tlM work oi the Rev. F. Roberts,. 

A.R 

Pr. Barfi^ey, Fbysldan to the Mandiestcr laffnnary, 
hiS comvittsd to press a Selection of the Reports of 
OhiortatiMBS, a^ EgpenmenU, diiofly derived from 
Ro^ital Araotioe; iuiuduif, among others, Qiniesf Hiito* 
«i^fiffHAittw Choaiifiil Experiments on the XatuM 
of diabetic Vrioe), Chreote iUeamatism, nd Hydrophobia. 
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ARTICLE I. 

ETpcrh:}c*'.t^ on rahn^Oil, Ay JoHK Bo«iTOCK» ilAZ). Cvw- 

iHunica/cd hif Itir AuthfT 

To Mr. NICHOLSON. 

TThE appearance and phy-r al properties of fhe fiuKstance Palm-oil, 
called Pnim-Oil, *' ufCcieiuly wdl known; bull believe Its 
haljituile> with dilTcrent chemical rc*agenls, have never yet 
been attended to. 

Palm-Oil, as usually rmporled into this country, is of a <Ic<'p —hs obvioui 
orange-colour: its ron!«ilienee is similar to that of butter, 
although perhaps for the most part, a little harrier and less 
unctuous. It ha^ an odour ])ccu1iur to il>«!r, somevvhat aio« 
matic, and not unplea^^ant. Its inflaoimability seems about 
equal to that of tallow; a cotton thread, inclosed in a quantity 
of it, was easily ignited, and burned with a clear, bright 
flame. ^ 

In order to a^criain the melting point of palm-oil, I healed 
a portion of it to the lOOlh degw, wl»en it became perfectly 
fluid, and then observed the eflect produced on the thermo¬ 
meter by Its gradual cording. When the mercury hud dc* 
scended to the 69th degree, the oil began to be slightly opahe; 
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at 62®» it m% completely so, and was of the consistence of 
honey; it continued fe grow thicker until it arrived at 45®, the 
temperaLure of llie room, when, although its fluidity was en» 
trrely lost, it still retained a degree of softness that it did not 
possess befoie the experiment. 

The thermometer, as far as I mild perceive, continued to 
descend without mterruptii)n during the whole period, and the 
nil seemed gradually to thkken in every part, without ex* 
hibiting any appearance of partial congelali(ui. The inference 
which may U* drawn from this ex|)erimcnl, seems to be con* 
firmed by ihc following: Two equal quantities of the palm- 
oil were placed in similar jars; one portion was rendered 
completely fluid, and was then cooled down to M®, when it 
Kgun to assume a slight appearance of opacity; the other 
was hcatevl to 65®, and just beginning to melt. Both 
vesscU were (hen pluiigc<l in a water-but of l(XJ® : a thermo* 
meter insciled into each of them rose with equal rapidity, the 
first remaining 4® above the second. They were then re¬ 
moved, and the thermometers indicated an equally rapid 
decrease of heal, until they arrived at 48®, which was the 
ternprrat lire of the room. Equal quantities ol palm and olive 
oil were heated, in similar jars, to (he 100th degree, and then 
removed to a temperature of 45®: therinomelers were inserted 
into each, and dc'seended with equal rapidity. 

Alcohol, at the ordinary temperaturcoftheatmospherep acts 
upon palin-od in a vciy slight degree only. After remaining 
in contact for forty-eight hours, the fluid U perceptibly tinged 
of a yellow colour; and, by the addition of water, a slight 
degree of turbulness produc'ed, owing to the precipitation of 
a small quantity of palm-oil. By the application of heat, alco¬ 
hol dissolves the oil more readily; a part of it is precipitated 
as the fluid cools, hut a.small quantity, about l-75lh of the 
weight of the alcohol, remains in permanent solution, and may 
be precipitated by water. 

Sulphnyc ether acts n}>on palm-oii w itb facility, at the ordi¬ 
nary temperature of the atmosphere, and produces a deep, 
bright yellow solution. The ether dissolves about 1-6th of its 
weight of the oil, and its solvent power is innea'etl by heat. 
When water was added, tlic ethereal solution ro^e to the sur- 
ftce, and floated on the water without being decomposed. 

Palm- 
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Palm-oil is also readily dii^solved by the of turpeotinc, at the 

temperature of the atnio^pheie. 

The acl urn uf caustic pot-ash upon palm oil is similar to ?alm-r>it has 

that whit h I'ikcs place between the alkalies and other boiUes ofl^” at^ractioa 
. ' lor pni-a^n 

an au aginous nature. After being l oilen together for some tUau oUvc-oii* 
time* they form an opakc and s<*miflhi<i mass* mkcible with 
waior wiihoul dec^ompositton^ but which is slowly decomposed 
by the addition of an acid. In this lattci c^sc* the oil rises to 
the surface in small flushes* having \o4 its original oilour and 
smell. The same eflect, although in a less degree is pioiluced 
by the actum of ammoniac upon palir-oil. Palm-oil* however^ 
e:\hibjts less affiniiy for the alkalies thou nlive oih 

Palm oil does not app<*ar to be solubk* in mineral acids, ^cilon of the 
After being heated for some fime in nmtact with them, it was 
Idt floating on the surface of the fluid and, upon saturating 
the acids with an alkali, no precipliatm.* was piodnccd. The 
oil had, however, undergone a coniidtuable change in its ap- 
pearance and properties, fl om the operation of the sulphuric 
and nitric acids. In the forini*r case, it had hist i(ss}H*ci(ic 
smell; it was of a grey colour; and was considerably less 
unctuous than before the experiment. Upon being inm.er ed 
in boiling water, it api>caicd to consist of two subsianus, of a 
while friable matter, which was dilTuscd through the* water, 
and had partly lost its oleaginous nature, and some small dr'ps 
of a blackish nil. Thccflcct produced by the sulphuric acid 
seemed to be sluiilai that which is descriK'd by Mr. 

Hatchett, in bis valuable papers on the production of tan- 
iiing*. 

1'he oil that had been boated in contact with nitric acid W'as oxidation by 
also considerably changed t it was of a duly colour, of a much mine 
/inner texture thnii in its natural state, and had acquired a 
smell resembling that of melted wax. The appearance at this 
substance seeming to coincide with tlie prevailing theory re* 
spectiug the oxidation of oil, 1 was induced to examine bow 
fur it resembled wax in iu chemical properties. First, in m dcr 
to ascertain its melting point, a quantity of it was completely 
/used a temperature of liu^. It was then gradually cooled; 
and when it had arrived at the 72d degree, it began U> gmw 
.opake at the edges; at the d^ree it had entirely lo<t its 

R 2 transparency; 
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transparency; zyiA, at 65^, 5l was become so firm, that thethcr- 
tnorufter could with diRk'ulty be removed from it. Hence it 
ap]H*an» that palm-oil, by the action of nitric acid, U rendered 
less fusible, and that its fusibilily is more nearly confined to a 
precise limit than in its natural state. Its solubility iu alcohol 
appeared, however, to be rather increased; lOOgrs. of alcohol 
dissolving ver}' neady 3 of the oil, two thirds of which were 
precipitated as the fluid cooled. The Icndcjicy of the palm- 
oil 1(1 uiiile with pobash was also considerably increased by 
the HClion of nitric a^'id. Equal quantities of the oxidated oil, 
and of the palm-oil in its natural state, were l>oiled with twice 
thcii weight ofliqtiid poba^h, nearly the whole of the oxidated 
oil was united to the poUash, and formed wilh it a thick sapo- 
naccou:) substance, while a considerable poitionoflhe common 
palni'Oil remained floating at the surface. 

Effeers of nitric N^*aily the same cflecl was produced upon the palm-oil, by 

Oil connnued. being boned with mtnc acta, by bting atgesicd m it tor some 

weeks, at the U mperaturc of (he atmosphere, or by being pre¬ 
cipitated, by (he nitric acid, from its union wilh poUash. When 
the oil was digested witbuut beat tn the acid, its colour w'os 
first changed to a dirty green, next loagrcy, and, lastly, was 
amdered nearly white. Thai, in these dillcTcnl ptocesses, the 
oil was not united to Iheentire acid, but that a portion of the 
acid was decomposed, and its oxygcnc absorbed, 1 judged, 
because I found that the oil, after it had undt^rgone the change, 
w'as not in any respect altered by being kept Ibr some time in 
boiling water, nor did it ijiijwt to the water (he least degree 
of acidity. "I'his opinion was farther (t)!) filmed, by its union 
with poi-ash; if (be oil had contained nitric acid, the addition 
ol the pot-ash, instead of liirming soap, would have reduced 
the oil to its ojiginal slate. 

Comparison After having ascertained some of (he luuding properties of 

svnhp;hef oils palm-oiJ, it appeared an iulcrestiiig object of inquiry, to exa¬ 
mine the relation that it bears to other substances, both of 


animal and vegetable origin, to which a exhibits some points 
of resemblance. I particularly refer to the expressed oil of 
vegetables, butler, tallow, spermaceti, the wax of the my- 
rica cerifera, bi'Cvwax, and the resin. The properties to 
which 1 p^iriiculvly direc ted niy attention, were (he fusibility 
of the substances, and (heir habitudes with alcohol The melting 

points 
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points or several ofthcm^ I had, on a Tormcr occasion*, taken 
some pains to asci rtain with accuracy, on account of their 
liaving been «o diflerenlly stated by authors of the first respect- 
ability. I now repeated the expi*rimeiits willi every possible 
care, and obtained tlie folbwing results: 

Tallow, heated to was perfectly fluid and transparent j Pr^ezinff- 
at 9yp, a flight tendency to opacity was just peicepltbie ; at 
97^, it became s'ery evidently opake rounii the edges; and at sunccs deter- 
90®, it was no longer transparent; at ii had ac quired a 
pretty firm con dsicncc. The thermometer continued to de¬ 
scend during the process vrilbout any apparent jnlerru|>ti(nK 
A quantity of spermaceti was heated to the TiOlh degree, 
when ii was ))crrectly fluid and transparent. The mercury 
descended to ihc il4th degree, when a slight opacity uas 
perceptible at the lower edge; but it continued falJing to 
when It became stationary. A film then Ibrmed on the 
surface, and very nearly the whole was rendered solid, when 
the thern!Ometerl>cgnn to descend again; but, upon agitating 
the pari that remained fluid, llic mcrcuiy rose to 1When 
ihc whole had concreted, the ihcrmomclcr desccndid to the 
icinpciature of the room. Upon going thiough a similar pro* 
cess with myrlle*wax, heated to TiO®, Utc opacity was ob¬ 
served t'l ccimmcnce at the IlClh degree; bul the mercury 
did nor become stnlioiukry until it arrived at h^TO it 

stopped until the whole beraine solid, ssdicn the tivTiuometer 
again began to di <; n.L Blcachetl bc'cs-wax diouxxl a flight 
degree of opacity at I ts®; U:l 1 Vi® or I H;® was the jHiint 
w'liore tile jucrcury became .'tatioiiary. The wa>, however, 
retained a degree of softiuss at a much iowor tcnip<vjfiire. 

With re<jX!Cllo thdr fusib'lily, thC'cUKiics will suuui m Use 
following order—uxprc' 'cd oil, butter, palm-oil, tailow, myrtle- 
tvax, spermaceti and bce>*wax» 1 had r.oi an o)'porluui(y of Paim►oil metis 
mating fhe cxpcrimitnl ujwn expressed oil; but liuircr, palm- hoiii, 

oi], and tallow arc not only more fusible than (he other sub¬ 
stances, but tlicy also ugiec in b:ingUquifu‘d iu a graduai man¬ 
ner ; whereas the olficrs pass more immctliulcly from llic fluid 
to the solid slate, at one predse degree of iciniKraturc. With 
respect (0 the cflixls of alcohol, it is au opinion llnJVcr^^([y 
received, that expressed oil, butter, and uiiiow* arc not acted 

K 3 upon 


* KtC)io)iOA*i Jgurnal. IV. 
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Action of alco* Upon by it This opinioiij howevCT« I found erroneous; not 
ii<3^ on cxprea- onJj^ a small pcK’iion of each of them dissolved by being 

healed with alcohol^ but even without the assistance of heat* 
a minulej yet very evident <|i}antityi was taken up by the 
spirit A part of the substance di solved in the heated alcohol 
was precipitated as the fluid cooIed> (he remainder was sepa¬ 
rated by water, or by evaporation» The quantity was so 
small, (hat I found it diiHrult to a*certain its exact proportion. 
Meihrtd ofma- The melhoil that ( pursiivd wiih respect to the spermaceti 

other kind^ oi waa. was to add them by degrees to the 
boiling alcohol, until a quantity remained undissolved* This 
would necessarily be melted, and would form itself into a small 
globule, which, when the fluid was become cool, might bO 
removed. The fluid, together with that part of its contents 
which was precipitated by cooling, were then thrown upon a 
flltrc, the weight of which was previously known, and the pre* 
cipitated pari being retained by it, it was easy to ascertain its 
amount. By weighing the fluid that passc^d tlircmgb the flltre, 
and by permitting (he alcohol to evaporate spontaneously, the 
solid contents that bad been dissolved in it were ascertained. 
In this way were discovered both the whole quantity of the 
body that the alcohol dissolved, and that part of it which was 
continued in solution afler the fluid bad cooled. 

Kesults of the Proceeding in this manner, I found that 100 grs. of alcoliol 
on' fit Tub* dissolved 52 grs. of spermaceti, half of which precipitated bjr 
stmes. ^ cooling: 100grs. of alcoliol dissolved 2.ISf grs. of myrtle- 

wax, l.JS'^grs. being precipitated by cooling, and l*8th gr. 
held in permanent solution. The same quantity of alcohol 
dissolved only .31 gr. of bees-wax, almost halfof which was 
precipitated. Tiie order in which these substances will stand, 
recording to their power of resisting the action of alcohol, will 
be, olive-oit, butler, and tallow, nearly the same, bets-wax 
spermaceti, paIm*oil, and myrtle-wax. Tim order of fusibility 
is, therefore, not etaedy the inverse of the order of solubility in 
alcohol. 

iionfwaU^ei affinity of these several substances for the alkalies nearly 

follows the order of their fusibility, although not exactly so, 
tallow appearing to unite with caustic pot*ash more readily 
than with palm-oil. 

With fespwt to the resins, their fusibility and their solubility 
in alcohol, differ considerably in the different species; in ge¬ 
neral, 
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nemli howeveri they are less fusible^ atid more scalable m 
alcohol than any of the bodies mentioned above. It appears 
then* upon the whole, that palm-oil differs ersenlially in iU 
physical and chemical properties from any subetaine that has 
hitherto been made the subject of experiment. Its fuqbrlity 
is nearly similar to that of animal fat, while, in its chemical 
properties, it more nearly resembles the resins, at the same 
time that it dlifers from those bodies in not being soluble in 
nitric acid. 

Livct'poolt Fch. \ Ki 1S07. 



Discripdoti and Use of a Calorimefer or Apparatus for dvter^ 
sniniu^ (he Degree of Heat, as iocU as (he Ecottomy trUending 
the Use ofvariotis kinds of Fuel. By M. MoNTCOiMER. 

HIO proper use of fuel is one of the most important objects Advanujjes of 
in all the processes of the Arts, and more especially in Che- 
tnical Operations; and it is an object of no less utility, (o de¬ 
termine the advantage and economy attending the uses of the 
various descriptions of fuel and the intensity of heat dij»engaged 
from the substnnccs burned. 

The same quantity of combustible matter of different kinds Different com- 
f ^ t /•« busutilcs vary 

docs not always anord the same degree ol heal, and a longer intlicir cfTctis. 

or shorter portion of time W'i!l be required to disengage it liom 
each combustible respectively. The success of an ojHjrafiun 
frequently depends on the rapidity with which it can be per¬ 
formed. Manufacturers^ distillers, and cultivators miiNt there¬ 
fore consider it as an object of great importance li> know what 
kind of fuel may be the cheapest for use, and what may be the 
proportion of a given quantity of the one c’ooipurcd with the 
same quantity of another, with regard to the efn-ct to be 
derived from each; or, in sliort, whal may be thentostcertain 
and easy method of determining thedificame of the acbon of 
heal. The editors of the Jcurtuit des Minet speak with appro¬ 
bation of Mr. MonlgolOer, for the inilrumcnt of which they 
have given a description, at the same time that they remark, 

R 4 that 
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CALO&IMETEB, 


The CaIorjme« 
(CT ducribcU. 


^ll consist oC 
sivcskd )i»vmg 
A siovc wuhm 
u, and a 6t* 
seen ding Aue 
«r chinmey. 


MetUoi) of 
t^iiig It. 


that it ^ery essentially differs from the instrument Invented 
many years ago by Lavoiuer and La Place. 

Descripiitm (/ fhe Calorivietcr* 

Plate 5, exhibits a section of the Calorimeter of Montgol¬ 
fier. A B C D Iv a vessel or hox of (in, which might, with 
mo e economy and advantage be made of wood, sufficiently 
well constructed to hold water, hi its cover A B, there is 

4 

an opening n b \ and so likewise, in the bottom, U an ojicn* 
iiigt*y. Within tlih vc•s^cl is a small stove, abcdc/t of 
plate-iron, or, which is better, of copper, carefully cliKcd, so 
that no water can enter into it lU lower opening corr^ ponds 
with that of the exterior vcs'c! or box, (j /• The other open* 
ing, in the other part is closed near a by a stopper which 
can be taken out at pleasure. 

c </ is a grate composed of iron wire, upon which (he fuel is 
put, the ashes latl through the grate, and escape at the open- 

Near h i is fitted a tube, k k, through which the smoke 
escapes by the opening /• This pipe must be made of iron or 
copper pla(e, sufficiently close (o prevent the water from pene* 
tratiug. mm is a pipe of plate iron, surrounding the last* 
mentioned in such a manner as that tlie water may be placed in 
the place between them. E isa reservoir, of which the cover, 
^ fj can be taken off, in order to fill the apparatus with 
water. 

0 ois a pipe proceeding from the same reservoir, and com* 
municaling with the pipe m m. 

n n is another pi|K*, which passes from m m into the vessel, 
for the purpose of introducing water, after it has passed 
through the pipe m m. 

p is acock, through which boiling-water may be suffered to 
escape; and j is another cock, by means of which the appa¬ 
ratus may be emptied when needful. 

F G arc the legs which support the apparatus. 

Use of the Calorimeter^ 

When it is required to determine the time iji which different 
combustihics disengage, an equal quantity of heat, the reset** 
voir 0 is to be filled with water. The fluid passes through the 
tube 0 Of rises through m m, and thence, by n tit into the 
vessel A B C D. A suiEcieiit quantity must be poured to fill 

the 
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the whole Inlernal capacity of the vessel, wliich easily known 
when the wafer cloe^ not rlc^ccncl below the line i «, or the 
most elevated station of that fluid in the appanfii^: and the 
temperature must then l)c noted by a ihcrtnomcrer. A suffi¬ 
cient quaniiiy of the fuel, (or the piirpo^ of an experiment, 
must then be taken \ li>r example, wood ntl nilo *niuli piect% 
and placed in the grate e d. After idling fuc to It, the upper B/ observatio* 
opening a 6, of the stove. Is fo bcclu-^vd. and tiodcctnkcn ^fqu[|eVia'h«t 
the time employed in ntidng the wale: to u ecrt;in heat ; for ihe u^icr, rhe 

example, that of boiling, which may 1^ axCeitaicKd hy.i riiUnenrhlcb 
momefer. At this pericKl the tire i>to be taken out, and the aic knowo. 
vs*ateraiid the api’aratus sulTercd to cool to the Hisi tempera¬ 
ture at which the operation commenced. Ai;othu kind of 
fuel 5 for example, pil-coal or turf is then to be disposed on the 
grate c d, and the same observatiou utadc, after setting it on 
fire. 

The greater or less rapidity with which heal is disengaged 
from the conibihtibles, will be known by com[)afing the limes 
of the experiments rcspec*tive!y, 

In order to find the difference in the quantity weight of and hy the 

<|iiantiucii of 

. (lie) coniumcd 

cqually-ekvated lemi>oralure, it is iiecc>sary (o lake of one of umr Ct'OAomT 

thecnmbu<til)les, (or example, wood, a sufficient quantity, sujy i* dciermiaad* 

po.se one cubic foot. Thi. is to be set on tire in the stove, 

atier it hath been filled with water, and the lan])eralure noted. 

The thermometer determine'; the piTiod at which the water 

boils; and, at this period, the fire muU be extinguished, and all 

the fuel taken out which remains on the grate. And when the 

whole has been brought to it.s first lenipcnilurc, the pr(K'c<;s 

must be repeated with the other cooibu^ibles; for example, 

turf or pibcoah 

if, after the operation, the quantities of combustibles marlo 
use of be estimared at a medium price, it w.ll l)cca«y to diow 
the cost of one compared with that of the other, and, conse¬ 
quently, what fuel is the least expondve. 

We may also observe that the external pipe m, may be 
made of wood; but if it be plate-iron or copper, it will be 
proper to cover it wilhanumlicr of sheets of paper, forming a 
thickness suffit lent to prevent tlic ready c^ ape ol heal. 

The pipes, k k and m w, may be h^ngthened at pleasure, 

because 


combusfil/le matter of dilferent kinds, proper to produce the 



preteat appa- 
latus. 


IKPlAHMABtS QA9 FROM COALS* 

because a considerable portion of heat escapes through the 
aperture C. 

The economU This apparatus may be used for diiTerent purposes; such as 

of boiling water at a small expence. If ts of great utility 
in domestic concerns. In order Umt its e&ect tiAy be com- 
pletc» the heated air ought to be deprived as much as possible 
of its caloric. The author, or perhaps the editors of the 
JoHmol des Nutes, proceed to deserve, that the cooled air 
being heavier than that of the atmosphere, causes the current 
in this kind of stove, and therefore they recommend that the 
descending tube should be made as long as local convenience 
will allow. It would not be needful to take notice of this over* 
sight, if it were not accompanied with the practical deduction, 
Tlie current is, in fact, produced by the rarefaction of that part 
of the air which ascends, and not by any increased density in 
the desccndijig part, which, by the condition of the experi* 
mont, is, for the most part, in contact with hoi water, and 
never colder than the sunounding atmosphere. 


Error otihc in 
invenlori. 


III. 

tcfl^r from Mr, IIuME, pf resptetittg the Carhu* 

retted H}fdruicn Cm prtxared from Coals, btf /)r*CLATTOK| 
for^ in the laei Ceniury* 

To Mr. NICHOLSON. 

SIR, 

an addition to the information already before thepubliQ 
respecting the Hydrogen, or Carburet(ed Hydrogen Gas pro* 
cured from Coals, it may not be improper to refer at once to 
an authority, beyond all others the most authentic and easy of 
access^ 1 mean the Pliilosophical Transactions. In tha 41$t 
Discovciy^^of ^oik, p. 59, there is a short paper on this sub- 

thv mft;unma- joct, describing how the discovery originated, and some of the 

effects produced by this gas or spirit of Coals. The paper 
appears to have been read before the Royal Society, in Ja* 
nuaryJ739, as, ^'a letter to the Hon. Robert Boyle, from 
iheiak Rev. John Clayton, D. D** 


This 



C09CSR)4TNG THE WIND* 


171 


This letter is evidently a postbuinous publication, and there* 
fore may have b^eu c^opied from that quoted b) your corres* 
pondent Mr. Webster. Howev er, lest there be any doubt, one 
being by John, the other by James Clayton, it is but fair to 
make both authorities known, in otder that the merit of this 
discovery may no longer be disputed, nor ciaimed by any per* 
SOD Jiving. 

I am^ Sir, 

With much respect. 

Your obedient Ser\'ant, 

Long AcftpFeh4\0, 1807. Jos. Hunt. 



Curiuu$ Ob^oTvatioHs on Ote Wiudi Rocea Asham. In b 

Ixikr Jrm a Corrcspotideni 

To Mr. NICHOLSON. 

SIR, 

In the English works of R<^r Aschain, which were re- intraductory 

printed at London, in quarto, anno 1761, under the care 

James Bennett, I find a number of curious particulars; one offromRo^crAa* 

which I am tempted io send, for the inlbnuation of your cium. 

readers. In his Toxophilus or School of Shooting, which 

relates to Archory, the subject is hc.n>JIed in a manner truly 

scienli/ic and onicrly, and such as is eminently calculated to 

show by what care and attention our ancestor^ obtained their 

pre-eminence in that c'clebrated art. The passage I now send 

you constitutes part of a dissertation on the efl'ceU which the 

direction and furceof ihe wind, and the slate of the air, may have 

in preventing the archer from striking his mark. In our time, 

these observations will be taken as bearing a more general 

relation to the mass of atmospheric phenomena. But I will 

not detain you with longer prtfiicc. I copy from p. 163, but 

do not follow the ancient orthography. 

1 am, Sir, 

Your obetlicnt Servant* 

R. B. 


The 
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Connc of ihc ** Wind is sometimes plain up and down^i whicK U 
wind. commonly most certain, and requires least knowledge, wherein 

aipcan shooter, with mean gear, ifhe can shoot home, may 
make be<t shift. A side wind tries an archer and good gear 
very much. Soincliinc> it blows aloft, sometimes hard by the 
ground, sotnelimes it blowcfh by blasts, and sometimes it con¬ 
tinues all in one ; sometimes full side wind, sometimes quarter 
with him and more, and likewise against him, as a man 
with casting up light grass, or else, if he take good heed, he 
shall scn^bly lc«im by experience. To see the wind with a 
man'i eye, it is inipo>siblc, the nature of it is to fine and 
subtle; yet this ex|)criencc had 1 once myself, and that was m 
the great snow that fell tour years ago (1540). 1 rode in tlie 

— observed on highway betwixt TupcIUlc upon Swale and Borowbridge, the 
tilciiiow'^^ way being somewhat trodden Ixrforc bywaytaring men: the 

fields oil both sides were plain, and lay almost yard deep with 
snow: the night hctoie had been a httlc frosty, so that the 
snow was hard and crusterl above. That morning the sun 
sliouc bright and clear, the wind was whistling aloft, and sliarp, 
according to the time of the year: the snow in the highway 
Tay loose, and trodden svitli horses’ ft*ct, so as the wind blew, 
it took the loose >novv with it, and made it so slide upon the 
snow in the fields, wiiidi was hard and crusted by reason of the 
frost over night, that thcichy I might sec very well tiic whole 
nature of (he wind it blow that day, and I had a great de¬ 
light ond pleasure to mark it, w*iirh makes me now far better 

— varying in lo remember it. Sometimes the wind would be not past two 
DkC exieni^and yards broad, and soil would cariy llio snow as far as I could 
•evnaUtream! Another lime, the snow would blow over half the field 

at once; sometimes the snow would tumble softly, by and by 
it would fly wonderfully fast And I also perceived that the 
wind goes by streams, and not together; for I could see one 
stream within a score of me, then the space of two score 
no snow would stir. But after so much ({uautily of ground, 
another stream of snow at the same time should be carried 
likewise, but uotequally; for the one would stand still when 
the other flew apace, and so continue, sometimes swifter, some¬ 
times slower, sometimes broader, sometimes narrower, ftir as 
I could $ec. Now it flew straight, but sometimes crooked this 

way, 


• From the context it appears that, by plain up oni doum, the Author 
means to or fion CAr Muf i. 
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snd sometimes It ra» round about in a compass. Aud alsa iu 
sometimes the snow would be lifted clean from the ground up direciion, &c. 
to the air, and by and by it would be all clapt to the ground^ 
as though there had been no wind at all; straightway it would 
rise and fly again. And thal> which was the mo4 marvellous 
of all, at one time two drifls of snow flew^ the one out of the 
west into the cast, the other out of Che north into the cast. 

And I saw two winds by reason of the now, the one cross 

over the other as it had been two highways; and again, I currents 

heard the wind blow in tho air, when nothing was stirred at of air at the 

(he ground. And when all wji'i still wlwnc I rude, not very 

far from me, the snow should be lillcd wuttdcrfully. Tins 

experiem'O made me more marvel at the nature of the wind, 

that it made me cunning in the kiiowWgc of the wind ; but 

yet (hert by I learned perfectly that it U no mars cl at all, 

though meii in wind lose tivnr length in ’^hooting, sechig so 

many wnys (he wind ts so variable in blow'ing. 

But seeing that the master of a ship, be he never so 
cunning, by the uncertainty of the wind, loses niaity limes 
both life and goods, surely it U no wonder, ihough a light 
good archer, by ihc selfsame wind, so variabte in ilsmvn na« 
ture, so insensible to our nature, loses many a shot and game. 



ObscrwiHoits oti ihe MovfM Bor^wf^^r, made during /Jrf Eiami^ 
nation of the Condi oj AVvi Utdlund^ and New Son/h H «/.•#, in 
tU yearn ISO}, and 1803. i)y Mathew Fund has, 

£fi/. Comnwider of his Mujestfs Ship Ifivcntigatorf itt a Letter 
to the Ri(^ht Honourable J/r Jose ph Bakrs, Barf^ K. B, 1\ 
Jl, S»f vS"c. ifCn From Philosiphicai TransaciioftsJor 

[CoBChideJ from Page J18.] 


jl HE greatest range of the mercury observed upon the last 
coast, was from 29, 60 to SO, 56 at Port Jackson; and within 
the Iropie from 29, 88 to 30, 30; whilst upon the south toast, 
the range was from 29, Vi to 30, 51, in the western part, 
where the latitude very little exceeds that of Port Jackson. It 
is to be observed, however, that these extremes are taken for 
very short intervals of time. 

^ My 


Otiscrvatlon* 
and inferences 
loosccngin the 
correspnndoos 
I lunges of 
wind and wea* 
thcr, to be rz« 
l»ccicd after 
change in the 
marine baio* 
meter. 


MAKtVt BAROyiT£A. 
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O^ervationi My observations upon the north coast of Australia are but 

an'l mftTcncci little salisfaclorr. both because the changes in the barometer 
toascenamihe , . .l . 

coTTc&iiondent >0 so low a latitude, and that very little more 

dunges of than the shores of the gulph of Carpentaria could be exa« 

Oker account of the decayed state of the InveMigatori 

pected after which obliged me to return with all practicable expedition to 

Jackson. An abridged statemenl, however, of the gene* 

BictcT. ral height of the mercury under the five following circum* 

stances, will afford some light upoit the subject, and perhaps 

not be uninterciling* 1 st On the east side of the gulph, and 

at the head, with the so;ilh«easl monsoon, or trade wind. 2(1« 

At the head of the gulph with the north-west monsoon. 3d. 

On the west side during the north-west monsoon, ith. At 

Cape Arnhem under the same circumstance; and 5th. In the 

pa^^ago from Cape Ariiliom, at a distance from the coasts to 

Timur, with variable winds. 

In a memoir wiUten by Alexander Palrymple^ Esq. 
F. R. S. re>pccting the Investigator’^ '"oyage, there Is this gfr* 
aeral remark:—** Within the tropics, the monsoon blowing on 
the coast produces rainy weather, and when blowing from 
mer the land, it pinduees land and sta breeses.” This I 
found verified on lliu east side of the gulph of Carpentaria, be* 
tween November 3 and 16, which lime w^as employed in its 
examination; for though we had found the 8oiith«east trade to 
blow constantly on the east side of Cape York just before, and 
doubtless it did so then, yet in (he gulph we had a tolerably 
regular sea bretac, which set in from the westward at eleven 
or twelve o’clock, and continued till seven, eight, or nine in the 
evening Towards the head of the gulph, the trade wind, 
which blew at night and in the morning, came more from the 
NE, and the sea breexes more from north and NW, but 
without producing any regular alteration in the height of the 
mercury, whose average standard was 29.95 t it never fell be* 
low 29,90 or rose ahn-e 30,04. At the head, the height of 
(he mercury remained nearly the same, until the north-west 
monsoon began to blow steadily, about the 10th of December, 
two or three day^ excepted, when the day winds were from 
the south-eastward, and the mercury then stood between 
29,80 and 29,85. A ( these times, however, there was usually 
some thunder and lightning about, signs of the approaching 

rainy 
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Ttiny monsooHi which may perhaps account for the descent of _• 

1 • I I 1 /• 1 i. uwemtioai 

the mercury independently of the direction of the wind. aad ioferencet 

2d. On the confirmation of the norih*wcst monsoonj there 
-was a chanj;e in the barometer at the head of the gixlph, the thnni^M of 
common standard of the mercury being at 29,9?i; but during 
the times of heavy rain, with (hiinder, lightning, and squalls of pe^*ied\fLe/** 
wind, when amongst the islands of Cape Vanderlin, the moan ch»nac ia the 
height was 29,79. The north-west monsoon, after coming 
over Arnhem*s Land, blows along the shore for a considerable 
pari of the space between the Cape Maria and Cape Van Die¬ 
men, of Tasman; and during the examination of (he parts so 
circumstanced, we sometimes had tolerably fine weather, and 
the mercury above 29,90; but the wiud was then usually more 
from the north than when the mercury stood lower. As wo 
approached Cape Maria, and the bight between it and the 
south side of Groote Eyland, the mercury stood gradually 
lower; and in the bight, where the north-west monsoon came 


directly from otT the shore, although we had sea and land 
breezes wAh fine weal her, according to Mr. Dairy inplu*! 
general position, yet the mercury was uncommonly low, iU 
range being from 29,G9 to 29,91: the average 2^,74, below 
what it had stood in the very bad weather near Cape Vander¬ 
lin. These winds and weather, axnl the low Mate of the mer¬ 
cury, continued until we got without side of Groote Eyland. 

Sd. On the east side of Groote Eyland, and the west side 
of the gulph, northward from that island, we sometimes had 
sea and land breezes with fine weather; wc had also two qio- 
derate gales of wind from the eastward, of from two to four 
days continuance each, with one of which iheie were heevy 
squalls of wind and rain; snmeiimes also, (be winds were tole¬ 
rably steady between north and west, with fine weather. Da¬ 
ring all these variations, the mercury never differed much from 
its average standard 29,90; and it mmedas if the increase of 
density m the air, from the wind blowing upon the coast, was 
equal to Us diminution nf quantity from the fail of rain and 
strength of the wind; and, on the other side, that the wind 
from over that cornet of Arnhem’s Land permitted the mer¬ 
cury to descend, as much as Uie fine weather would otherwise 
'liave occasioned it to rise. 

Upon the north side of Groote Eyiaod, (he mercury stood 

higher 
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higher then usual for five d^yu and during this lime the wind 
blew with more regularity from N W, the ojiJy exception being 
for a few hours in the afternoons, when it cotnnionly sprung up 
from the NC in the manner,of a sea breeze: the weather re* 
mained fine during tlieae iskyi, and the height of the mer« 
cury averaged 

4th, 111 (he neighbourhood of Cape Arnhem, the mercury 
usually stood about 20,^0, whether the wind wa.# om NW, 
or east, if the weather was fine ; but if by cliance tlie 
wind shifictl to the south side of west, oiT the laud, it descended 


to 29|S0 though the weather remained the same: and this was 
ils standard during those times when strong ^usts came from 
the NW acconi|>anied will) heavy rain, thunder, and light* 
ning. 

In tins example, the wmd from SW occasioned the mercury 
to stand lower than that from NW in the same weather | 
which is contrary to what was observed upon the south and 
east coE'.u; particularly on Ibe former, where the iouth*west 
wind cles'alcd the mercury up to, and sometimes above 
30 , 23 ,, 


5th. On Marche, 1tt03, we made sail oiF from the north 
roast, towards Timor, the north-west monsoon having ceased 
to blow at Cape Arnlicin, and the eastwardly winds appearing 
To have set in; but we soon outran them, and had the wind so 
variable and light afterwards, that it took us twenty-three days 
to reach Coepang Bay, a distance of no more than 12^ oflon- 
gitude. The r^nly two remarks 1 made upon the barometer 
during this passage were, that the common height of the mer¬ 
cury was 29,95 at tiiosc times that the wind remained steady 
for some hours, from whatever quarter it came, and about 
29,85 when it was most unsettled ; and that it stood higher, 
upon the average, after we had passed Cape Van Diemen, 
wheu the south-west wbids, which blew oflenest, came from 
the sea, than it did before.- 

The medium height of the mercury, deducting the time be* 
tween Cape Maria and Groole Eyland in the 2d example, 
I should take at 29,92, which, when the quantity of rainy 
squally weather, •with thunder and lightning, is considered, ii 
very high: the whole range of the mercury upon the north, 
coast was four*tealhs of in incht 
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■ Ae <<eet of 

nt^ Bpa ttto wUhaoAtartcoi^ 

mi tiiil* a«rUi-^«{nd Mittd thstercu^ luglw if 

W#K>; tfaaD 0MSpmki)i6 SE}^^«uiibii » n^lb-weii w 
viert H eta aad .was modeca(«^ was equai to 

either q( Uraa^ aad ^pt it np higher than the 
wWdU^ ' ma^^‘ 

b ordpllto liave ascertained (he full efTects of sea and lande^eter." 
wdflila 'the ber6(tjeter> it wu detimbic to have learMdt ^ 
shatter semtb-eak wteds# which oci'asioned the mwMrjt' 

upon the aoatli and cast coash^i would liave Ml 
katihel Sedrom sUndard, or made it descend upon the nortk- 
wdii^nd west eoasti of Austnhai bal« fortunately, the itare 
ot ihe ship did not )>eriDit me to determine this; for st the dti* 
tfl&eewy^^t 6sm these coasts^ in indt^ng the best of our 
wa^ to Pm Jac .son> the accumulation of air over the shore, 
eciiiisg trdm a sea wind, nr the contrary from a land wind, can 
acererly be supposed to have much, ifany eficcL The princi- 
jttt winds we experienced between Timor and Cape Lt^Weni 
in months of April and May, were (rom St and SSV. The 

aeQth'tist wind prevailed as far a^ (he btitude 25^, and the 
mfpwy stood at firrt w^llh it at 29,95 j but as we advanced 
h cose gradually to 30,25>'nearly in the same^aay 
aeithBd bdoK despended nn Ae oast side of AutlraKa, vhen 
w« steered northward inthenionlh of October, This^nd 
wu succeeded by an unsteady northwardly wind, wtiph 
the mercury down to 39,90; but on its veering l)y the. 
wftf'^SW It rose fast, and fixed itself about 30^2; we were 
^MBOrMring near Cape Leowen. 
jAttrUjAtt^aplecanbe adtnilted in proof, it appears,' 

SW iias an equal, if not a superior power 
-to ow the mercury upon the westcea^ 

Vluril wu'^ the cue upon the sooth, and Mill much lew . 
spui the east and north couts, where the south-svesl sjntKl 
aaiedUrto AIb Winds from the nqiMbward caued the mer> 

FiS iliK^ «a i beiive Aey ali^ mil in the souths 

gtogfgMoAJ}}' the tandj. but «p<w the Jko;^ 

I nNR.’ury staMih^M' wUb it thuud-' 

Upoaai 
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different coMte of Aiutralia, as deduced fron the^above exitit 
pleA,IhefbtloWmgquerin teem to preient themselves! 

Why do the avinds from north and NW^ which ceose tlie 
mercury to descend and stand iower than anyoUw uptm tire ‘ 
south Old east coasts, and also in the erpea tt, and in the 
south-west bight of tbegulph oi Carpentaria, mahe it rise upon 
(he outer part of the north coast* with the same* or even worse 
weather? 

Why should the north-east wind* which occasioni a fall in 
tlie bariMneter upon the south coast* considerably below the 
mean standard* attended with a rise above the mean upon 
the east end north coasts ? 

The soutlxa^t wind, upon the south and east coasts* caused 
the mercury to rise higher than any ether; why should it not 
liavc the same effect upon the neath coast, and upon the west ? 

How is it that the south-west wind should make the quick* 
silver rise and stand high upon the south and west coasts*—* 
should cause it to M much below the mean standard upon the 
east coast,—and upon the north, make it descend lower tlian 
any other, with the ume weather } 

The answer, 1 think* can only be one; and it seems to be 
sufficiently obvious. 

Wie cause of the sensibility of die mercury to winds Uo^Yilvg 
from tlie sea and from off the land* may perhaps admit gf mure 
than one explanation; but the following seems tome to be 
direct, and tolerable satisfactory. The lower air* when brought 
in by a wind from the sea, meets with re»:i.siance in passing 
overtJje land; and to overcome tins resistance* it is obliged lo 
rise, and it will make itself room by forcing the superincumbent 
air upward4. The first body ofsur* that thus comes in from 
Urn sea* being itself obstructed in its velocity* will obstruct the 
second* which will iberdbre rise over the finti^me manner 
to overcome the obstruction; and as the course of the second 


body of air nnll be more direct towards the top of the highest 
part of the land it has to sunuount, than the first was* so the 
first part of the second body will arrive at the top, before Urn 
hiter part of the first body has reacb^ it; and this latter 
part wifi be able' to pa^i over the top*- being kept det^ n 
by the second body and the successive stieam of air* 
whose veloclty'is mperior So it. bi this manner, an eddy, or 
hoAy of compressed* and cumparatively inactive air will be 
formed* which, at first* will occupy alt the space below a line 

diawn 
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drawn from tlie 8l)ore to the top of the highest Und: bul. almost 

imiBediatdjr^the succeediDg bodies of air« ala distai^ce from the aoH iofeiencet 

shores will feel the effect of the obsirocuon ; and being im- the 

peilcd by tbo^e that follow them, will,begin to rise, ukiog 

tiieir course for the top of the h^best land, before they come wbJ .md wei« 

to the shore; by whidi raeans, tbe slratura of lower air will be 

dce|)er between the top of the land and Oie shore, and to some cHahsu in the 

distance out from it, Uiui It is eitW upon the mountain.^ or in 

the open sea« If this U admitted to be a necessary canseejuence 

of a wind blowing upon the shore from the sea, it follows, that 

the merc'ory ought to stand something higher when nuch a wind 

blows, whether it is from the iouth or any other quarter, than 

it v^ill with the same wind where it meets no ^uch obstruction; 

and the more direct it blows upon the coast, and the higher 

the land h, (all other circumstances being equal.) (be* higher 

ought the mercury to rise. On the other hand, when the wmd 

comes from oS the hitU, this dead and dense air will be dis« 

placed, even from its hollows under the highest land; both on 

account of its own expansion, and because its purticks will be 

attracted by tlioseofthe air immediately above, which aro 

taking their unobstructed course out to sea; and ibu> the air 

over (he coast will resume its natural state with a land wind, 

InoMer to.apprc*ciate duly the elfecHof sea and land winds 
upon the barometer, in the preceding examples, it is neces** 
lary (obe recollected, that iu the southern hemi* phcfc, a wind 
from the south has a natural tendency to raise the mercury in 
the open sea. and one from tbe north to depress it; prob^ly, 
from the superior density of the air brought in by the knner; 
therefore, ifthe mercury rises qukker and higher with a south 
wind upon (Ik S( utii coast, then it does with a north wind upon 
tbe north, it ii not to be at once concluded, that tlie effect pf 
the wind as coming fr^>in the Nca, is Ich< upon the north coast; 
for it has, in tbe first place, to counteract the tendency ot^e 
mercury to fall with a north wind; and, in some cases, it^ effects 
as a sea wind may be as considerable, relatively to Uie latitude, 
where there shall be no rise in the barometer, as upon (he south 
coast it might where a considerable one took place. The same 
thing may i)e said of tbe winds Irom the east a.id from (he west; 
ibr t^erethe viemity Of land Is out of the question, the former 
generally causes an ascent (fiooi what pimciple, I leave othots 
to determine,) and the latter a descent la the baromeitr, and I 

S a believe 
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Okiecvnions ^Dclieve UiU extends to bc^b hemtspberes^ and allclimalcf;* The 
and ir.k iKMfts wind from SE Ihcn^ which combines something more than half 

power, both of the south and of the east wind, wUpraise 
of ilii^ mercury bigh^u than any other on the south side of the 
In b^Tcx- permit it to fall lower, inde* 

pci cd ii\ct pcndantly oftheirciTectsasseaand land winds; and this aN 
nw?nL baru*^ lowancc requires to be first made upon them: the south-west 
racier. ]iorth-e:isl quarters should be equal .where there is no land 

* in quest ion, and oi a medium strength between the power of 
the south •cast, qikI lltc deficiency of the north-west wind. 

1 leave it wholly urulctcrmined, whether the efieclsofseaand 
land winds upon the barometer, as above described, extend 
beyond the shoro of tlic country where these observations were 
made, and to about o&c hundred leagues of distance from them; 
but it seems not improbable, that they may bo found to take 
place near the shores of all countries similarly circumstanced; 
lliat is, u[ron tho'^c which are wholly, or (o: the most partf 
surrounding by the sea, and situated within the fortietli degree 
cf latitude. In colder climates, where snow lies upon the 
ground during a part of the year, the wind frooi off the land may 
perhaps be so cold, and the air so much condensed, as (o pro* 
ducc a contrary effect; but IhU, and the prosecution of the 
aubjcci to other important consc(|ucnc%^s, I leave to the philo¬ 
sopher ; my aim being only to supply niy small contribution of 
raw materials to (lie bands of the manafacturcr, happy .if he caa 
snake them subservient to the promotion of melcorogical 
science. 

. I will conclude with stating a few general remarks upon 
the beiomctrr, such as may be useful to seamen. 

It is not so much the absolute, as tlie rcbtlvc height of the 
mercury»and its state of rising and falling, that, is to be attended 
to in forming a judgment p{ the weadicr that wt|l succeed; 
for it appears to st^d at different heights, with Ibeaarac wind; 
aud weather, In di&rcnt latitudes. 

In die open $ca, seems to be the changes in the weaklier, 
and in the strength of the wind, that principally nffcct the 
barometer; but near the shore, a change in the direc tion .of 
the wind seems to aSect it full as mudi, or more, than efther 
of those causes taken singly. 

It is upon tbq south and east cca.sU of any country in the 
seuthern, or the north and east coasU in the northern hemi* 

V sphere, 
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sphere, where the effect of sea and land winds upon the biro* 
meter likely to be llic most conspioiotts. 

Jn the open sc% the merenry seems to stand higher m a 
steady breeze of several days continuance, i'rom whatever 
quarter it comes, provided it docs not blow hard, iv/an when 
the wind U variable from one part oJ’the compass to another 5 
and perhaps it is on this account, ns well as from the direction 
of the wind, that the mercury .stands higher within (lie tropics, 
tlinn, upon the average, it appears tn Jo in those parallels 
where the winds arc variable and occasionally blow with vIck 
lence. 
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The baromefer seems capable of aflbniing so much asdstance 
to the commander of a ship, in warning him of the approach 
and termination of bid weather, and of changv'i in the 
direction of the wind, even in (he present state of meteo¬ 
rological knowledge, that no odicer in a lung voyage should be 
without one. Some CNperience is rvqoired U> understand its 
language, and it will he always to compare the state 

of the meri'ury with the appearance of the weather, before its 
progno tirations wil! coniTmmly he noderitood; for a rise may 
foretel an abatement of wind,—a change in its direction,*—or 
the return of fine wcaihcr; or, if 1 he wind Is light and variable, 
it may foretel its increase to a steady breeze, especially if 
Uicre is any casting in it ,* and a fail may progiiodicate a strong 
breeze nr gale, a change of wind, the approach of rain, or the 
dying away ol a steady bic^ze* AIosi icaaicn arc tolerably 
good judges of the appearance of the weadicr; and this 
judgment, assisted by obsen'ation upon the quick or slower 
rising or felling of tlie moicury, andu{>on its relative height, 
will in mort cases enable them (0 fiK upon which of these 
changes are abo^it to take place, and to what extent, where 
tliere h onjy.' ohe; but a combination of changes wiirbe 
found more diflicij It, espec wlly where the effect of one ujicn 
the barometer is counteracietl by the other: as for instance, 
(he alteration of a m.oderate breeze fitim (he westward with 
duUj or rainy weather, to a fresh breeze iVovn the eastward 
with fine weather, may sot cause any alteration in the height of 
the mercury ; though I think there would usually be some rise 
in this cavv. * Many combinations of changes might be men¬ 
tioned, in which no alteration in the barometer would be ex« 
pectedj as a little consideration, or experience in the use of 

S3 ibis 
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this instrument, win make suffidenily evident; the batometef 
alone, thentlbro, unot sirfRcieni; but in assisting tbe judgment 
of theieamen, is capable of rendering very important services to 
navtgduon. 


VI. 

Attaiysu i)f ihtBiihiiMCt tUt namt oj By 

M. Bovilloh Lagkamoe. 


M, 


ASY Minemlngists hare placed (he lurqnois among 
calcareous bodies and Ihe genus calleif opake; and others, ou 
account of (heir blue or green colour, have classed them among 
the ores of copper. 

eo oi*hc* ** (ur<}uoiscs, (says M. Chaptal) are merely bones co- 
Tiu^uoii uoBe oxides of copper. The colour of the turquois 

often parses to green, which depends on (he state of the me** 
taihe oxide; the liirquoU of Li>wer Languedoc emits a letid 
smell by (he action of fire, and t$ decomposed by acids; the 
turquois ofPersia emits no odour, and is not attacked by acidic. 
Sage suspects that the osseous part is azatized in those hh" 
Pljicei where Many turquoises are found in ?enia,but none in Turkey, 
ey are faund name win< to imply. They are obtained from two 
mines: the one, called the Old Roci*, at three days journey lo 
the north*weM of Meched, near NicKaburgh; other, at 
five days journey, is called the New Rock. The Turquoises 
of thi« last pi ice, are of a bad blue, mtlining to tfhite, and are 
therefiire cheap. But since the close of the'last oeptury, the 
King of Persia ha^ prohibited (he Old Rock to ba explored, 
except for himself; because the wirrkmen of'the Country woik- 
ing only in wire (m and not being acquainted with the 
art of enamell On gold, they made use of it for the moimting 
of sabres, p<^nard«, voA other too!*, turquoises of (hi* mine, 
inneail ol'cnamd, by can ling and aetiing them in differiirt 
forms. 

I sliall add some other details, exlmcCed fipm diflerent 

. wvrksi 

, ♦ Anaalei Ut Cbymte, UX, IBO. 

La Barpe's AbregB d«a Voyage VI, JftT. 


183 


TVtl<XV01% STOMt* 

w^rks; in which I am indebted to the kindness of the cel«* 
bratied minemlogist M* * * 

Turi^is (Lnr<]uoi9) Ileoss» page 511, part S, vol. 

The Tnrqiiois har almjn been considered as the tooth cfVariout ac* 
an unknown animal, of which the sky-blue colour depends on 
oxide of copper; or, according to others, on oxide of iron ; differeai aiw 
which has caused it to be ranked in the cakareoai order, and 


sometimes in that of copper, as acimal pet refaction (odonta^ 

Hte.) 

* IrfOmmer, i n the Abhandliiuf^en ehtrr Prtcsi'GtHcUscIt/t/l in Bah*^ 
ffitn, 2 voh page l\Q, II8, thinks the turquoia is a produce of 
art. He asserts, that a tooth fous^i in the neighbourhood of 
iiiasft, in Folomie, being exposed to a strong heat in tin* muiHe 
of an aasayer*! furnace, became converted into a lurquois; and 
he recommends the heat to be very gradually raised, for fear 
the tooth should £y in pieces. 

Bruckman gives a complete history of all that has been Suppoiitiou 
written from, Fluds to Lommer, on the turquoia. He mention^ tbc tur- 
mount Caucasus as a place of origin, at the distance of 
days j(H!roey from the Caspian Sea ; whore, according to Chai* sunce, 
din, thi:> stone is dug up. It is likewise in Per>ia, Egypt, 

Arabia, and in the province ofSamaveandc. 

Darnhsy brought it iroro Peru; some of them contained na« . 
live silver. 


The occidental turquois n found in France, at Simore, in 
Lower Languedoc, in Bohemia, in Siberia, and in Hungary. 

Demetrius Agaphi, who vUited the plucc where the tur- 
quois is ibund, near Chorasen, in the neighbourhood of the 
town of Plshepure, relates, in'the hflii volume drr AW/scAm 
Bmtriige, page 2^1, that the lurquois is Aiund in a stone 
as^ nutUiy,in masses and small points; and thar it might be 
^.coniider^ at a peculiar mineral, which ha** tlie same situations 
a&opab ^c^iophane, and the reiinifurm quartz. 

■. Mr* ^uckman, iu Cr<lti Chemical Jvtirmd, 17y9, vol, 2, 
page 1B5 to 199, thinks, from the nature of its position at Cho^ 
(^san, and «dier *thc analysis ai LameU, dmt tlie turquoia is 
tsot^a petrefactioa of pvU ofaDimals, bui a parikular mineral. 

Lonsitz obtained from if, by analysis, much clay, a little cop* 
pey^ and ir 9 n; but neither lime, nor phosph<N'ic acid 

S 4 According 


4 2 do not hAOW whcdier iubiuaceansJr^f^ by M. Lowia. 
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■nie orict.ut According to Medefi the oriental turquoU U found in a pri* 
tur^urtis sup. mitivc argillaceous schlslus of a grey, bluish; or black greyish 
apaKUtioa. colour, winch exHuiles all supposition of petrefaction. Graphic 

schistus, and quariz, are iiiund in the same place. In theargiU 
laccous sebi^ns, the turquois is found disseimnalcd } and it is 
lliO same with qiiailz> and the graphic i^chistus. 

To remove every idt*a that the turquois canuot be consi* 
deirdas maUdwfe, or green copper (Kupfergrun), Mederhai 
gi^ en the C>l!<‘v iug cbaracicr: 

' Jt-^’calr^ur ii apple green greyish; when it begins to softeOj 
it is decoQ>|n««.H), and assumes a mountain*green colour; when 
completely dccomposcili it is of a yellowish whito^ green» and 
' near stinw colour. 


It is commonly found disseminated in small superficial parts, 
and setdoru in $ its interior structure is dull, or scarcely 
sublucid; its fracture compact, and the fragmeats irregular 
with sharp cd^cs opake when it is decomposed, and more or 
less tiansparcht ut the edges, its hardness >'ari«s according to 
the degrees of if^ dc’caii)|H)<ition, it is easily broken, and its 
specific gravity, according to Curwan, is between 8,5tX), and' 

The turquoises arc not all of equal hardness; this must be 
attributed to the difiiTetices of the boney substances which con¬ 
stitute tlieir base. The degree orp^tielaclion must also 
flucnce Uiis projK'rty. 

The turquois. in the solid form, is sometimes miked with 
thd brown earthy oxides of cop per. 

h!. Mcder infers, from all these characters, that the 


turquois ought to be placed betw«;en the opal and the cliry- 
sopa>:c, wdb which it appears toagiceby the varieties ofgmiu 
CuiVjPT tartly, ilie celebrated Cuivicr, in the Jpurv^l PJtystqu^i 

think; that the lurquoisei, namely, those 
c o). led ‘»rhicb are J<>und near Snuore, in Languedoc, and nearTrdvottx, 
b> c up n c I. ^ ^ ^ j feroas i cetli < d an 3 uiaud, rose n i b ling that which has 

been Ibund near Urn Oiiio, or (he maimnotii of the Es^Ushand 
Americans; (hccaniivo.oi^sc!cphanL . 

Mr. R»?uumui alone basghen some detail respecting the mtoes 
of turquoi^KTi, and Ute na&ureof the substances there found. 


HU 
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ought to be consulcrcd ai a iurquoU, or ai a panicuiar miaeral; bat I 
sm morc* tthpoicJ to tuu as in all (be turquois. I have 

ejoatiHitOi and found Bmf an^pkoipboric icid. D. L. 
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Ht« ni^moir is printed among those oflho Rnyal Academy of Reference to 
Sciences, for the year 1715, which may be con^uUed fur every 
thing which bears rehiion to the situatiem oi'tUeioines, and the 
extraction of the turquoises. 

With regard to the experimeiUs made by the aullmr, in or« 
der to discolour these substances, timugh not very cotKlusivc, 
it appears to me, nevertheless useful, io bring together these 
facts along with the means whidi I have employed to ascertain 
the imture of the stone. I i^hall fiui present a fragments 
of this part of Reaumur's memoir* 

Thecolottring malter, says thcauthor, which WUlhc cellules 
of (he turquois, and winch aflcra'ards tinges tlic whole stone, servadons oa * 
ii, no doubt, a particular substance; but is it a simple mincra! colouring 
matter, like cobait, or the material from wkich azure and sap* 
phor are made, from which the fincil blue of porcelain, and 
pottery is served; or, is it a motallk: matter? 1 have not been 
afile to satisfy myself in this respect, 

I at first suspected that our lurqooises might probably derive 
their colour Irom copper. Ti)i$ meial is capable of affording a 

blue, and a green.Bui I have found llwl the turquoises taken up 

may be extracted like that of coral: of all the <^olvents, which 1 ky vmesar. 
have used, distilled vinegiir succealcd the best. If a thiu 
piece 01 turquois be steeped in this vincg.ir, its angles, after 
an hour or two, become while; and in two or three days, the 
whole of the upper surhiLC of the stone, and even its iuternal • 
parts, assume Ihe same colour. 

Vinegar, while it extracts the colour, likewise dissolves the 
atone; it is always covered with a kind of white cream, com¬ 
posed of parts which have been detached. Juice of lemons 
likewise dissolves (his kind of stone, but it only weakens the 
colour; and that whicij i> found under the kind of cream, we 
have described, is blue, when ihe stone has been put into tliii 
liquid. 

, As to aquafortis and aquaregia, they are not proper to ex- 
tract the colour from our turquoues; tliey very speedily dissolve aj^plicd to 
the whole substance of the stone, but Iheyiiflbrd the means of stone*, 
distinguishing the Persian turquoises from tliose of France. 

Aquafortis does not act upon those of Persia; whence it fob 
lows, that these two kinds of stone, tliough similar in* ap* 
peararice, are^evertheles^ of a very different nature; it would 
be wrong, however^ to draw a consequence to the disadvan¬ 
tage' 
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f. Ungeofpur liosm, hj cooclading they have lesi teiu* 

Aqutr^gia likewise acts dSfTerently upon these tw6 kinds 
ofitaoe« totally .dissolves oursj and it reduces those of 
Persia into a kind of pasted more wUtish than the furquoit 
was« but which is noi, neverlbelessi deprived of all its blue cch 
lour. . 

general this kind of stone has a singiMatr defect; namely, 
)o«c thun ce- that, without the assistance of any other agent than that of lime, 

vduc by iimt! colour changes i insondhly their blue assumes a shade of 

green, they become greoniifa^nd at last gr<?en ; whereas the 
colour of other ]>reciott^ stones is unchangeablcr Wh^ the 
turquoises have becf^egreen«they arc no longer ofany value; 
the convention of sodety has placed them in no estimation 
whatever wilh that colour* 


Character nf 
lUe turtjuoks. 


RAbiiuUc with 


ChmicMi Esmination, 

# 

Physical characters. Spwfic gravity, 3.127.—Colour, light 
green and blue; surface, smootl^ or poll ^hed; hardness, such 
as slightly toreralch glass; diflicult to be pounded; powder, 
grcennhgrcy; fracture, podshcd« 

Chemical ebaraciers. Before the biuw-pipe, it loses its 
blwk-pips. colour, and becomes of a greyish svhtte, kit does not melt* 

Heated in a crucible of platina, it acquires tJie same colour, 
• but becomes friable, and is easily reduced to powder. lii (his 
eiipcrimeiU it loses 6 per cent, of its weight 
Soluble in mi- muriatic acids totally dissolve tlie turqueis^ 

ncralucidr. The solution, in the latter acid, is yellow; and tlfat in the 

nitric, U colourless. 

ititric solution. he nitric solution presented the following pKsnomenon 

. 1. wilh lime-water, a vdilte flaky precipitate^!• by aqinionia 
jd excess, a precipitate of the same colour/but xBc^e abun¬ 
dant: (he.aupcrnataiit fluid did not acquire »iy blubh tinge 
—3* carbonate of ammonia likewise gave a preeijpUt^ 
4. with the oKalaio.of ammonia, the precipitate was very light 
and ve^ divided*^. jireopHaic of pot-ash gave a deep blue 
precipitate. / 

These preliminary experimonti alrc^y aflbrd an approxj- 
tnalion to a knowledge of the constituent parts of the tiirquob; 
th^ are not sulScmnt to lead to a regular dusiflcatioD. I 
therefore chose oet of a certain quantity of tarquoiies; those 

“ which 
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which were the tnosi coloarert and the most hardi and I sub¬ 
mitted them to the following experimejits: 

A. *^lOO parts of turquoises, pduccd to powder, wre intro- Analysis toJu* 
duced into a small retort j and SOO parh of nitric acid, nt carlio^^ 
36 d(^rees, were poured in. After some time, a slight efter- acid escaped, 
vescence appeared, which lasteil till the solution was com¬ 
plete. The gas being collected in the pneumatic apparatus 

with mercury, presented all the ciiaraclers of carbonic acid 

ga^- 

B. '—This nitric solution is while, and of the consistence of 
syrrup. It was then evaporated todryocssi and the remaining 
matter made red>hot in a crucible of platina. 

C. —The calcinadon had scarcely changed k< colour. dissolved 

This substance was again dissolved in water, acidulated pj>os].iiiiie. 

with nitric acid, with ihc intention of separating the iron, 
which might exist in the stale of oxide. But the whole was 
entirely dissolved, which evidently proves that the iron was 
neither in the state of red oxide nor in that ofnilricibutin 'that 
of phosphate. 

D. —Ammonia in excess was poured on the liquor C> whkh Small ponino 
gave a while precipitate of considerable bulk. This prccipU 

tate, after washing and drying, was tr(*ated with concentrated 
liquid pobashi which dissolved a certain quantity. The Ik|uor 
of the non-dissoivcd portion was afterwards separated from 
the liquor, and muriate of ammonia added, which separated a 
white substance, possessing all the properties of alumine. This 
substance, after the calcination, weighed one part ami a 
half, 

£.-<-The portion dls«olved by the pot*ash was also calcined, 
and its weight proved to be €2 parts. 

F. -*Being (leprous of ascertaining whether the liquor, from lime. 
experifflimtD, did not contain lime in solution, r‘arl)onate of 
ammonia was poured on the fluid, and a precipitate was ob¬ 
tained, which^ being slightly dried and licated, was found to 

be carbonate of lime. Its we%ht was 3' parts. 

G. —The supernatant liquor was afterwards evaporated, but 
it aflbrdeJ no precipitate; whence it may be concluded, that 
it contained do magnesia. 

*H.*-*Beiqg persuaded beforehand that the precipitate 
contained phos|d)ates it was treated wifo the sulphuric acid. ’ 

The matter was afterwards washed, acid the waters being put 

logetber, 
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tc^elher, precipitate or pot-ash was poured on, which formed 
a precipitate of a fine deep blue, of ^hich (he weight, aflef 
calcination, was* found to be one part and a half. U was red 
oxide of iron. Cure must be taken to heat (he liquor, in 
order to separate the prcc'ipitatc entirety* 

The supernatant liquor held in solution Ihc acid phosphate 
of lime, which was shewn by the phosphorus it afforded, when 
treated with charcoal. 

Amceof jna|- L^This oxide of iron was heated again with a little pure 
pnese, ]'o(-a>h. WIkq the wliolc was in fusion, the matter assumed 

a deep j^reen colour, and wh^n the cold mass was afterwards 
dissolved in water, it gave (he same colour (o Uie fluid. Upon 
adding a small quaiuiiy of mufi«lic acid, it became of a fine 
rose colour. This cx]>cruncia was repeaU^d on a numbei of 
torquoises, ami the phsnoinenon always look place; which 
evidently »hows the picsencu of a very small quantity of 
magnusia. 

--and m^nga- K.—Being desirous of ascertaining whether liic turquola 

contained phospliule of mugnesia, as the cx])erimcmts ot Four«* 
croy ami Vaiiquclin upon bones lead to suspcclj 1 treated 
(his suiislance accor<ling to the mcth<xl indicated by tho<e 
(hcinists, in (hr 471 li vo(uincof(heif;)^mrErj de Ckymic* It was 
found that 100 parts of (he turquois contained two parts of the 
phosphite of magnciii u 

Compr>nen: the pteicdingcxpcriincnls, it follows that 100 parts 

farts. of lurquuis contain 

fhosphutc of lime . ..80 

Insliadof 83, found in experiment £. 

Deducting (he quantity o( phosphate of 
magnesia, before mentioned 

Carbonate of lime.8 

Phosphate of iron.’ ♦ * 

of magneda 2 

of manganese, minute quantily 0 

Aluminc . • . .. » « 1 

Water aiid loss .. . • ^ 


Compr>nen: 

farts. 


lOQ 


Plough I obtained similar products in the examirAtion of 

?(X^samena- several turquoises, it cannot yet be decided whether they be 

tuT« as those indeQlical. The ttfquoiscs used in my experiment are per^ 
here examjaed 
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fetliy similar to llifisr in ihc Cabinet of Mtiieum of Natural 
History j and Hauy, whom f consulted, could not affirm 
whether Uk'v Tcrc truly from Prm** ia. M.Gujlon thinks that 
there i% a dinvrcncc between the lurquoivjs of Persia and the 
Occidculal. 

This philosopher lus aniioiim cd, for wcral yenn, in hh 
course of mineralogy, at the Polytechnic School, llut the former 
contained silex. It is posHiltic Ihnl turquoises may conUm 
this earth atekK-nlally; but I hn* r not found it jn any of those 
which I examined. .Thi^ <1i0ci**nce onchl nn!, I think, to 
iuspend the clastklcalion of tb:^ siih<Uncc by ntincralogi^iN. 

M. Guyton hiinsetfliss already placed it nimii^ foi^sil bones. 

This celebrated chemUt has likewise made some comparative 
experimenu. He has found that fossil bonc^ assume, in the 
tire, a colour siojilor to that of turquoises ; tliat, when digested 
in water containing p(»l«asb, they tmn blue; and that this 
blue varies in its 5ha<lG« by passing from greenish blue to deep 
blue; and, lastly, that bonc$^ cx|)o.^ to the air, bccumu 
white. 

Me 'rs. Fourcroy and Vauquclin have likewise observed, 
that boues, strongly cokined, often assume a bluish tinge: 
this colour appeared to them to be owing to the presence of a 
small ^^uantily of phosphale of iron* 

There cannot, therefore, any longer exist a doubt respecting Ohservsuan 

the matter which colours the turauoises. If it were necessary expen- 
.. menu i>» non, 

to add any thing more to the la*1s announced, I snoulct observe, ai a cotoaiio^ 

that having pul the same tuiq»oi'Cs which 1 analyzed, into the mntcr. 

hands of Mr. Vautiu^lm, iie ilii! not Jind a particle of copper 

in them; and, lastly, 1 liavc ascertained thut, by pouring into 

a*solution of muriate of IIidc, |»liosphatc of wda and some 

drops of suiriate of non at the maxiiQUii), the phosphate of 

lime and of iron is obtainuJ, of which the cxdour is a greenish 

blue. We may, likewise, by dc^xHopasing the phosphate of 

soda by muriate ol iron at the maximum, obtain a phosphate 

of iron, which is dot white, as some chemists liave asserted^ but 

of a green bluish cojour. 

These reflections, wiiiiout doubt, are not very important; 
but I present I hem as tending to bhow the possibility of imi* 
taling the colour of the lunjuois, and at the same time to 
show that iron can, iu various ciicumsfoiKts, afford colours 
slmdar to those of copper. 

VII. 
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Jccouiti nf Mr. Cvrwin’s Method ^Feedino Cow«, 
ditriv^ the If'^tuter Sccsott, ni/h-a to provide poor Pcrsofit 

and Children uith Milk of thai time., 

SIR, 


Preface. 


Cffit benefits 
tu be expected 
frfvme plentiful 
luppl) q( milk 


General no* 
tion (hat dairies 
lie nm profit* 
able ia wintfir. 

•JK*"' • 


StVERY attempt to ameliorate tho ooDditionof the labouring 
classes of Ike community, is* an object not unworthy of public 
attention $ and has, on all occasions, been scatously patronised 
by the Society of Arts. Under this impression 1 hope for the in* 
dulgence of the Society in calling their alteution to an experi* 
tnciit, which 1 flatter myself will, in iU consequence, prove not 
only highly benefleial to the kiwer orders of society, but tend 
likewise to the advancement of agriculture. 

There ii not any thing, I humbly conceive, which would 
conduce more eiientially to tbe comfort and health of the 
li^ouriog community and their families, than being able to 
procure, especially in winter, a constant and plentiful sup* 
ply of good and nutritious milk. Under this conviction, 
much pains have been taken to induce (lie landed proprietors 
to assign ground to their cottagers, to enable them to keep 
a mildi cow. The plan is humane and highly merilorious; 
bat unfortunately its beneficial influence can reach but a few. 
Could farmers in general'bc induced from humanity, or bound 
by their huidlordi to furnish milk to those, at least whom they 
employ, it would be more generally serviceable. E^en those 
who have the comfort cd'n milch cow, would find this a better 
and cheaper supply, as they can seldom furnish dieonselvcs 
with milk throu^ the winter. The farmer c^ii keep his milch 
cows cheaper and better; for, besides having green food, his 
refbbe corn and ^haff, oC little value, are highly serviceable ia 
feedii^ milch Qowv, . * 

My ob^t ts to c^bat tim prevailing opinion, that da^ies 
in summer are more profit^e than in winter. I confidently 
hope to establish a contrary fact. The experiment I am about 
to submit to the Society, is to prove, (hat by adopting a dif¬ 
ferent iMhod of faetbng milch cows in winter, to v^at is in 

gtnci*al 
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general practice^ a very ample'proflt is to be made^ equals t 
not superior to that made in any other season. 

I believe the principle will hold good equally in all silua* 
lions: my experience is confined to the neighbourhood ofa 
large arjil populous 

The price of milk is one-fit'lh higher in winter than in sum* 
mer. By wine measure the price is '2J. per quart, new milk, 

Id. skimmed. 

My local situation aiTorded me ample means of knowing cituadon 

how greatly the lower orders sutiered from being unable to author, 

procure a .supply of milkf^ndl am fully persuaded of the 
correctness of the statement, that thela^mriug poor lose a 
number of their cbildrcr) from the want of a tboil so proHtni- 
ncnlly adapted to their supp<»rf. 

Stimulated by the deMfc of making tny farming penults con* Exycrimcmiof 
tribute to the comfort of the. public, and o( those by whose ^ • 

means my farm has been made jHwlnctivv, I determined to try 
the experiment of imling milch cows after a method very diffe¬ 
rent to what was in general practice. 1 hoped to be enabled 
thc^by lo furnish a plentiful supply of good and palatable milk, ^ 

with a prospect of its affording a fail return ol profit, so as to 
icduu.* others to follow my example. 

The supply of inilk, during the greatest part ot the year, 
in all the places in which 1 have any local knowledge, is scanty 
and precarious, and ratlier a matter of fas^r than of open 
traffic. ^ 

Consonaut with the views I entertained of feeding milch provUirn. 
cows, T made a provision of cabbages, common and Swedish 
turnips, kholrabi, and cole st^ed. 1 made usealx^of chaff, 

boiled and mixed witli refuse grain and oil cake. I used 
, straw instead ofhay for their fodder at tiigbt. 

The greatest difficulty, which! have had to contend willi, 
has been to prevent any decayed leaves being given. The 
ball only of the turnip was used. When the>e precautious 
were attended to, tlie milk and butter have been excellenl. 

Having had no prcviois knowledge of (be maflagemeot of a 
dairy, my first experiment was not conducted wkh that fruga¬ 
lity requisite to produce much profit. 

Isold the first season, between Oct<jber 16(>1-,and the 10th The expe- 
of May 1805, upwards of20,000 quarts of new milk. Though 
my return was not great, 1 fell a thorough conviction that jt 

proc’eedeJ 
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pTOcttdtd fromOTors in the conduct of the underteking; and 
that, under more jadirioas maDagementi it would oot &il of 
0 taking an ample return^ which the subsequent 
will pro\*G. )n (he nicanjirae I had the satiilhclion (^kncwriig 
tliat it had cnntrihuled c^sutilialiy to th^ comfort of numbeBi 

In Oct. iH03» my daily rtx:ommenced with a stock of 30 
nulch cows ; a large pro]H>ition of these were heifers; and io 
general the stock waiitot well selected forgiving milk; ibr they 
Were piuc huso<l with a view of their being again sold as soon 
at the green crop should be exhausted. If the plan be found 
to answer under such unfavorable circumstances^ what may not 
more exjH?. it need larmers expect ? 

By the tnu! of this present months I shall have sold upwardi 
of \0,W) quaf U of milk 

The (|uantity of IihhI, and itsco^i, are as folbw. The 
produce of milk Jrom each cow ofou 200 days, the period 
of the cx|)CTimcnt, i.calcuUicd at no more than Swine qu^tc 
in the S^Ikhiis : this n to allow for the risk and failure in milk 
of some ofthc hcjlei's. A good stock* I have no doubl, would 
cKcccd B quarts in Ibc two meals, which would add t00/« 
to the profit. 


Dai!y cosf ojfecAing one milch ever J 


Acenufus, 
kl«i ‘Tjcnls *)i 
the it r.ud 
pro?iutc. 


Two stone of green food (^^upposing SO tons of green 

Cioy, on on acie, at y (. ]ier stone would pay £. i* i, 
I per arrt) al i K jkt r.tonc of 1 4/6. - - 0 0 0{ 

Tsso stone oi boiW!, at Ur. per stone *002 
T\V') V)$. <;r>i! ^lakc al \d, costing from 8/. 

to V/. pi*t ion - • • 0 0 2 

Eight /i7. of suawal2'i. jvr stone • - 001 


0 0 

TIjC cliafT, bcn'onJ Ihe expense of boiling, may be consi- 
dcrcQ as entirely profit to the farmer ; 24, per stone for sti*aw* 
likewise a gr< at profit. Turnips also pay the &(Tnet 

very well at per .siw». 

Expense of feeding one milch cow for 200 day?t the period 
upon which the c\pciiffieut is made: 


300 days 
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200 days keep ofone milch cow, at the rate of 5|d. £• 3. 

perday • - • 4 11 8 

Attendance • • « 2 0 0 

Supposed loss on re^le * * 2 0 0 

^.8 M 8 

tielura jnade one milch Co» in 200 day9 : 

X. s. d* 

6 quarts per day, at 2i. per quart, for 200 days 10 0 0 

Call* - - - - 2 0 0 

Prodt on 20 carts of manure, Ir. Cd. each - 1 10 0 

13 10 0 

Clear gain upon each milch cow ^>18 ^ 

This gives a profit upon the whole stock ^7 lOi. observation on 

The proht of another month may be added before h supply ftf the lonsuicr* 
milk can be had from grass, winch will make the balatae oi 
proht 167/. 18i. id. This profit, though notes large as it 
ought to have been, had (be slock been lavourahle lor the ex¬ 
periment, far exceeds what could be made uf the Mine q*:aiitity 
of food by &Ucning cattle. Were the two quarts to be added 
which on a moderate computation might be expected, tlic gain 
would then be ^.2d7 id. "Jhe trifling quantity of land 
from which the cattle were sup|*orted, is a most impoflaut 
consideration. One hall* of (heir food isappik'abic to no (d!)cr 
purpose, ami is equally employed m carrying on the system 
ofa corn farm. 1 have lound oil caku ofine utmost advantagii 
to my dairy, promoting milk, and contiihuting greatly to keep 
the milch cows in condition. The best method of u dug it, is 
to grind it to a powder, iind to mix it inlayersand boil U with 
the chaf: half the quantity in this way answers better than as 
much more given in the cake, besides the saving of 2il. a day 
on each beasti This I was r ot aware ot oii my flrsl trial. The 
oil cake adds* considerably to I he quantity and richness of the 
milk without afl'vcting its flavour. The refuse coru was likewise 
ground and boiled: it is charged also at Id. per pound. I 
VoL, XVI.—March, 180 ?. T make 
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The iiiilK wa» 
hnirr uHjuah- 
(V tluw usual. 

4 


PrfttlufC of 
huiior u^uuliy 


Compaq u VC 
aaieixicm. 


(ichcral nutJi- 
uc4l deduc- 


Diako use i>f inferior barly lo great advantage. A change of 
food is much to the advantage of the deary. Potatoes steamed 
would answer admirably; but near towns they are too expen* 
sivi*. 

By repealed trials it v/as found that 7 quarts of strippings, 
wine measure, gave a ])Ound of butter, while 8 quarts of a 
mixture of the whole milk was required to produce the same 
weight. Contra>t (his with milk produced from the feeding of 
grain*, 20 qua. Is of which will scarce atTord a pinind of butter. 

The AgritaUaral Report of Lancashire, treating on the milk 
in (he neighbourhood of Liverpool and Manchester, states 18 
quarb with a hamlcliuru* and )4 or 15 with ahorse churn. In 
a paper publiihod hy tlie Batli Society, 12 quarts arc said to 
give a pound of butter: but wether ale or wine measure, is no 
specifier]. A trieiid ol mine, who feeds bis milch cows piinci* 
pally on hay, finds 16 wine quarts will not yield more than 17 
ounces of butter, and this upon repeated trials. 

The milch cows, treated according to my new plan, have 
been in excellent order both seasons, and are allowed to be 
sujicrior to any in the neighbourho<Kl. 

Cole seed 1 have found to be llie most profitable of all green 
crops fur milk; and it possesses the further advantage 
of standing till other green food is ready to supply its place. 

To ascertain the benefit and utility of a supply of milk, both 
to (he consumer and the publicwill be best don j hy comparison. 

Tc. |>rovc this, let us contrast (he price of milk with other 
articles of prime necessity, and consider how far it affords a 
greater produce fiom a less consumption of food. 

I cannot here omit observing, at a moment when Great 
Britain can hope for no fuilher supply of grain from (he conti* 
nont, ami must look fur and depend on her own resources for 
fccilmg her population, every meanly which the quantity of 
victiiuls (‘an be augmented, is an object ol gtX'at public concern. 

Each milch cow, yielding 6 quarts of milk per duy, fur¬ 
nishes, in the period of 20(Xdavs, 2,400 poamU of milk, or 171 
si 000 of 14puui>ds. equal lo twice her weiglit, supposing her 
in a state fit for killing, with a third Ie(s food, and at one half 
\ii%i expense. The milk costs ,^.10; whilst (he 
weight of butchers meat at 6i/. per pound w'ouIJ amount to 


T:!kirg 
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Taking the scale of comparison with bread, wc sKall find 
a Winchester bushel of wheat of the usual weight of + stone 
and 4*1 ib. when manufactured into flour of three soiU yields; 


Of first flour 

2 St. 

9 Ib. 

Ofsecond 

0 

7 )b. 

Ofthird 

0 

7 lb. 


S 

9 Ib. 

Lost by bran, &c. 

• 0 

yjlb. 


The present cost is lo^. Sd. 2,400^5. of the three sorts ot 
flour will co>t j£,QS is, 9d. To make it into bread, allow U« 
per bushel, which makes the cost of bread X.26 I0v« 9d, or 
something more than ^\d, per Ih. Oiceeding twice the price 
of the same weight of milk. To funush of bread, 

requires 47 bushels, or tlie average produce of two acres of 
wheat. 

Three acres of green food supplied 30 milch cows with 2 
stone each of giecn food for 200 Jays. Two stone of hay each 
for the same period would have required 75 acrc*'^ ofhiy. Chaff 
can scarcely be considered as of any value beyond the manure 
it would mike, which shows ihepiufitorkecpmg mik hcows in 
all corn farms. 

Ccrtilicates of the quantifies of milk sold and money received 
accompany this. 

If the Society of AUs, &c. think the experiment worthy 
their notice and approbation, I shall be highly flattered. Af all 
oveuts, 1 trust they Will accept it as a small tribute of respect and 
gratitude for Uie many favours conlerred upon their 

Obedient and very humble Servant, 

J, C. CURWEN. 

iVarriugtonHailf April Vi, IbOo. 

To Dr. C. TAYJtOR, Secretary. 

T 2 
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Some Jccouni oj the manufacture of Forged Iron F'eseeU, at 
fromont. By M. Ch. Hsrsaet.* 

Fibncaijon ^JL'hE opeulions of forging teMcls of cast iron may be 
vessels of (liviiled into three distinct parU: \s.t, the met ho<l of forging the 

rbHTywd^itcr forging the cake or parcel; 3tJ, the cold 

t}se6. hammering Of those we shall speak in the order here men* 

tioned» which is likewise the order of idbrication. 


To Forge the Flaiee. 

The iron for this manufadory mast be very soil and malle¬ 
able. ]t has usually the form of bars, ten or twelve feet long; 
each bar having the form of a long truncated square pyramid* 
This form is necessary in order to obtain plates of different 
diameter. The small l^ase is a square of ten Iines» or twelfth 
of an inch, and the greater eighteen lines. 

The assistant puts one of these bars in the firci and when the 
heated part is ignited, the master forgeman carries it to the 
small tilting hammer, which is not different from those used in 
drawing out steel bars. He places ibe bar on the anvil, not 
upon one of its faces, but on an edge, as, in this position, the 
iron is less subject to crack. According to the she of the 
plate intended to be hammered out, (he workman strikes a 
greater or less portion of the bar, presenting it in all situations 
to the hummer, in order that the plate may obtain a circular 
form. Between the plate and the bar itself, he fashions a small 
neck to facilitate its separation. In fhis maimer, the workman 
continues to foige the plate on both its faces as long as the heat 
allows, after which he carries the bar to the anvil, and applies 
a coldchisset to the neck, upon which his assistant strikes in 
order to separate the plate from the bar. This last Is then re* 
turned to the hre, tn order to continue the operation In making 
a second plate. Sometimes, but this is only when the plates 
arc small, the workmen make three at once. 

When a suScient number of plates has liecn thus fabricated, 
as they are of different sizes, namely, from three or four inches 

diameter 
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diameter to a foot, the workman disposes them in parcels, of 

which each contains four of equal dimensions, and then carries 

one of them to the hearth of the furnace, where the assistant Unary an doiher 

takes (hem in the large longs. Fig. 1,P1.VI, and puts them into 

the dre, (akiiig care to change their position often; and when 

iJic l>ra«s is red hot, the master workman, who holds a small 


pair of tongs in each hand, carries it under Uie tilling hammer, 
after having read charcoal powder between the plates, (opre* 
vent l^oir welding together. The two pair of small longs have 
the form of Fig. 2, and are u*e(l to give a circular motion to the 
parcel, and to keep >l on the anvil When he has finished 
hammering it, he changes the order of the four plates, and in 
making this cliange, be is carvl'ul to take notice whether any 
of them have cracked; and where be perc<uve^ any crack, he 
applies the culd chizel, or a wedge to the place ou wniLii the 
assistant gives a blow. 

After having changed the situation of the plates in such a 
manner that the two outside pla(es bec'omc the interior ones, he 
plains this parcel <m the hearth, and takes another set, which 
the assistant has caused to be heated, and he subjects this to the 
same operation of the hammer. In this maimer tiie process is 
conducted until the required dimenOons are obtained, namely, 
atlcr five or six healings. He then places the plates on the 
ground to cool; and when cold, he cuts them circularly one at 
a time, with the large hand-shears, Frg. 3. 

This being done, each face of the plate is severally covered 
with a mixture, formed of the oxide of lead and oxide of tin, 
pulverized and mixed with a little water; or, instead of this 
mixture, clay, diluted in water, roay be used, as 1 have seen 
praclised. Either of there will prevent the plates from wcld« 
ing together, and fur that purpose it is that they were applied. 


fargif/g (he Cuke* 

% 

The workman takes seven plates of the same size, coated as 
before described, with the oxide of lead and tin, and he places 
them upon each other. These seven being placed on two 
others of brger size, constitute what is called a cake, which 
is put into the hre by means of large tongs, not differing from 
the former, except in the mouth, or claws, which are rather 
higher and curved, as is seen in Fig. 4. 

T3 


When 
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Fabncation of When Ihc Cake is red hot, the assistant, who always has the 

of the fire> lakes it to the edge of the furnace* 
linaryaadother where the master workman bends the two large plates in one 

part, and lakes up the cake with the longi already mentioned, 
Fig. 2, when he carries it to anvil of the small forge hammer, 
in order to bond the edge of the two great plates entirely round. 
Thcrtifierem e bt iween the diameter of the great and small 
plules* isabnui two inches: when this U done, he puU the cake 


again into the Hn*; and when red hot, he carries to a smaller 
caking hiiinmer and that used bclbre, but /ived and moved In 
the same manner. The anvil is a icctangular parallepipcdon, 
which rihcs above the ground not more than one foot; and it 
has three pieics of iron bended to a right angle, at the height 
of (lie angle, which affords three br .n( hes converging towards 
the anvil, and serving to Meditate (he 0 )>cration of moving the 
enko during (he work next to be described. See the plan and 
elevation traced, Fig. 10. 

The woikmun being seated before his hammer, takes the cake 
with (wo small itairof tongs, and gives it a continual circular 
motion: during this commencement of the wotk, he hammers 
it only on the edge, after which he ignites it, he again carries 
it to the same hammer, first wetting llic edge of the plates to 
diinini<h (he heat which would only incommode him. By this 
sceoml fnging, he carries his strokv nearer to the center, still 
continuing the circular motion. By repeating the same opera¬ 
tion as far as for eight liinfS, continually approaching the cen« 
ter, ihc edge fiscs every tin^c, and the assemblage of plates 
become more and more hollow. At cordingly, as this figure en- 
crea^es, he find< it necessary to c hange his tongs for others, 
which differ'* liom the first in the elevation of one of the jaws, 
and the t^lncnity of the handle. Fig 5. After seven or eight 
igpiliuns, he rarries the cake to a k iid of anvil, the form of a 
figare fi, where he holds it with small timgs. Fig. 7, in order 
to o‘jnpk*ir ihc slde<, which is done by ihe workmen hammer¬ 
ing in <ucci*s>ion, the hammer of the assisUnt being heavy and 
double-landed. when this is upon (wo at once. It is speedily 
done*, and followed by another nearly similar on the bnitom of 
the \ cv<*el, by a so(H>ndh!iinTner, placodnear the first, sirikingon 
a kind of scjuarc anvil. Young girU, afterwards, arc employed 
ill scraping the bottom with an iron rod. Fig. One foot 

and 
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and a half in length, terminating at one o{ its ends in a flattened Fabrication of 

small lermlnalimi of steel. After this is done, the workman 
11 1 ^ t X t 1 iOrcu- 

takes three vessels^ one oiler the otbrrj and presents them un- ijnaryaud other 

der a third haumicT, placed near the two first, and m<wed like 

them by the same arhor, which carries a small tripping wheels 

^lo^'ed by water. T;ie vessel is placed on the anvil, so that 

the hammer, which is pointed at its striking extremity, enters 

into its cavity. The workman holds the vessel, and shifts its 

position with his liands and knees. Every stroke of the ham- 

nier leaves a slight cavity of the size ol a pea> which forint di& 

ferent designs, according to the motion which ihewojkman 

gives to the vessel. These outlines are not made for tire sake 

of beauty, but to give strength and firmness to the vessel by 

hammer hardening it. The young girls, afterwards, take the 

vessels and scrape the interior sides« as was done wdlh the bot- 

tom; and lastly, the workmen, on two kinds ofainils, the one 

plain and circular for the bottom, and the otlier semi cylindric 

for the sides, completes their figure with a wooden mallet. 

Small cracks sometimes appear in the vessel, which the work¬ 
man close, and the matter is sulferc'] to cool; after which, 
the cake, a Kich rowha^i (he form ofa tuencated cone, is canied 
against a piece of iron bended two ways, Fig. 8, and drove 
into the wooden b^'^ck which supports the gudgeon of the ar¬ 
bor of the hammers. This doubly rc'Curvcd iron serves to 
retain the cake which voders under it, and by that means 
allows the small tong^;, Fig. 7, to raise up the edges of the two 
great plates, whicli, in part, covered the seven soiaJI ones. This 
being done, the vessels, or hammered pieces, are taken out 
from within each other. The first is always perforated on ac¬ 
count of the immediate purchase of the hammer, and that of 
the air, which, partly converted into scales, fall out by 
the immediate action of the hammer. As these vessels, when 
taken out, are more or less bended, the assistant sets them to 
right by a few stroke.': of the hammer, after which the master 
workman cuts their edges with the shears. 


Coiil ffMmmerotg attd fotuhi/ig^ 

After the vessels are cut round, they are delivered to ano¬ 
ther woikman, who takes them to his separate shop to finish. 
His first operation Is to set the conical surface fair by means of 

a small 
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a small hammer, upon a proper tool. The workman holds th^ 
vev^cl wUh his right hand with his small tongs, 7 ; and with 
his left band, without tongs taking cate to tarn it round conti* 
nually. Sometimes heperibnns this operation with a stroke 
of the hammer; and the complete hni'.h is made by catting the 
eoge< with s^issars^ similar to those before described. 

The furnace made use of is a dmple forge furnace, and the 
fuel h charaoal of fir, excited by wooden bellows. 



Ikscripfion of an Astronomkal Cirok, and iome Ronarks on 
ihf CO'iUrucUon aj Cinuiar ImirwntnXi. Bif John Pond, 

From the Philos* Transactions, 1800. 
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The observations whkh accompany Ihis paper were made 
at Wesibory in Sotnerscishire, in the years ]$00 and 180], 
With an astronomical circle of two feet and a Ij^lf diameter, 
constructed by Mr. Tbroughton, and considered by him 
as one ot the best dividetl initiumeDts he had ever made; a 
drawing of rt» with a short description, is anexed to the ob* 
sorv iiions. (Plate Vli,) 

When Ibis insitniDcnl came into my possession, 1 thought 1 
dcch^^iojJ employ it in a more advantageous manner, than in 

wme j)noci|uI endvas ourint; to determine the decimations ot some of the 

piiiuipal fiKcd t^tarsf. The various catalogues differed so 
much fjom each other, and such doubt existed as to the ac* 
curacy ol tho.'e which were thought most perfect, that the 
decIiiiation5 of few stars t'ould be considered as sufficiently well 
ascertamedfor the more accurated purposes of astronomy. 

The 


•^ipphrJ to 


kiars. 


* The title of this Paper, in ihc Transanions, is, ** On iHc DecU* 
nations i>f the principal fixed stars, with a description,** kc but on 
arcoimi of tbe extent of the tables of observations. 1 mutt refer the 
astrunniuical a'ldtr to the Tiaas^ctioni for tbem. The number of 
stars, observed oi Wes.bury, were j and of (bote compared with (ho 
Green which obsem:ioos, 37.**Tbc plate could not be finished till 
the next Number. 

f At that time Di. Maskdyne's late Catalogue was not publuhed* 
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The advantage!^ that have resolted from the excellent ^fethod of ob 
method persucd at Greenwich^ ot* ob<eiviiig constantly the &c. 

transits ot a few slars> to obtain accuiately their right a.scen- 
sioosj induced me to lb lie w the same melliod tor dclcnniniDg 
their declinations; and for a considerable paiud I constantly 
observed them on the meridianj whenever they passed at a 
convenient hour; usually reverdng the juslrumcnt in azimuth 
at the end of every day’s observation; never considering any 
observation as complete itial had nut ibi corresponding one in 
a short interval of time. When tlus circumstance is not at¬ 
tended tc» 1 think, a great prt of the advantage arising from 
the circular construction is lost 

The observations tlivmselve< will show, if they have been Accuracy of 
made with the requisite care and attention to merit the notic'e 
of astronomers; for it is one of the many advantages olciaular 
instruments, Ilut, from the obNcrvutions made with them, we 
may infer with great precision not only ilic mean probable 
error, but likewise the greatest possible error to winch they 
are liable* From a careful comparison ol the errors ofcollimu- oreiifst cnoi 
(ion, as deduced from difltTcnt stars, I concluded I hat the cubmuuua 
greatest pussiUc error was and (he mean error almut l '; 
and by a comi}ariso!i with other obi^i vat ions with similur in¬ 
struments, it will be sc’cn that this supposition was well founded, 
since nearly the Name quantities arc deduced by aunlliiT method 
to be runsicldred hereaftor. 

The polar disUnccs arc annexed to each observation ; a 
method which 1 borrowed from Mr« Wolla'.ton, and which 
is rendered vurycasy by employing his useful tables calculated 
for that purpose. Thi-s practice of reducing every day's obser¬ 
vations cannot be too much recommended, as the labour of 
calculating accumulated observations is thas rendered un¬ 
necessary. 

When I had deduced the declinations of these stars from Compsriium 
my own observations, continued long enough to divcNt Uicm 
of all error, except that arrising from defect in the divisions of 
the instrument. 1 was desirous cl comparing them with the 
observations made by the oihers; and 1 have subjoined a com¬ 
parison of them with all l).ose wliich 1 could proc ure, that 
seemed entitled to ccmAdenc'e. In the fir^t column arc th» 
observations made at Greenwich, as published in 1802 by—namely, ar 
(he Astronomer Royals second column, contains a cata- fie 

Aima^hj 4t 

logue Pulcimo, and 



fi02 

by the author 
at Wc»tbury* 


Ccnernl cata« 
lOfllt*. 
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logus deduced from some obscrvatbns made at Armagh with 
a very large equatorial instrument^ constructed by Mr, Trough- 
Ion ; in the third coluRui, are the observations of Mr. Piazzi# 
of Palermo; and in the fourth, those made at Westbury. All 
the above mentioned observations are arranged in the order of 
their polar distances, and the positive deviations separated 
from the negative; that the cause of error in any of the instru¬ 
ments, may be the more easily detected, as likewise any mistake 
in the assumed laliltides of the respective places of observation, 
A general catalogue is tlicn added; which is deduced, by 
taking the mean, generally of the above four | but in some 
planes, a fi w delachcd observations that I have accidentally 
procured of other circular instruments, have been included. 
The utility of this investigation is not merely conlined to fhe 
dcUTminaliou of the polar distances of the stmv; as, besides 
this, some valuable information on other points may be obtained. 
In the first place, upon exandning (he variations that appear 
in lhe>e ob'^rvalions a (piestion naturally occurs, whether, by 
changing the assun*ed latiiudcs of the respective places of 
ohscrvuiion, a nearer coincidence might not be obtained i And 
1 find, that to make I ho positive deviation^ equal to the nega¬ 
tive, the following corrections should be applied to the co¬ 
latitudes ; 

Greenwich i ' 

Aimagh -j-. 1 ,3 

Palermo — T' 

Westbury — 0'',25. 

This melhod of correcting the latitudes has, I believe, neve^ 
been employed; but it seems reasonable lo suppose, that, when 
thus corrected, they will be nearer the truth, than those deter¬ 
mined by^ he usual method: for the same reason, that the de¬ 
clinations ofthe stars resulting fiom a general comparison, are 
more likely to be accurate, than if deduced from any one single 
set oJ*observations; but if the Greenwich instrument should 
be a flue led with any ejrors independant of the divisions, in 
that case, we should be unable to infer any thing decisive, 
as to the latitude, by the above metliod. But from a compa¬ 
rison of the observation^; of y DraconU, observed at Greenwich 
and WeKtbury, the latitude of Weilbury being previously cor¬ 
rected by the above method, I am inclined lo believe the 
latitude of Greenwich requires a very small correction, 

certainly 
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ctrtainly r\(ii exceeding a second. The result T obtain by a 
very careful inve!;ligation by methods^ entirely independent 
of the Greenwich quadrant^ is 5I^2S'.39''A 
I consider this comparison as Interesting likewise on ano* 
(her account; it is an object deserving uf curiosity to examine 
(lie present state of our best astronomical instruments, and to 
ascertain what may reasonably be expected from them. The 
superiority of circular instruments is, I believe, too univer¬ 
sally admitted, to render it probable that quadrants will ever 
again be substituted in their place. But the Greenwich 
quadrand i$ inlimatcly connected will the history of astrono- 


The compari¬ 
son of obsenn 


my, the obscrvalions that have been made with it, and the 
d^uclions from those observations, are of such infinite impor¬ 
tance to the science, that every drcumslance relating to it 
cannot fail of being interesting Now, when it is considered 
that this insirument has been in constant use for upwards of 
halfa century,and that the center error, from constant friction, 
would, during thistime, Imvea regular tendency toinaca^^c, it 
will not appear at all surprising, if the former accuracy of this ihe pie- 

in^tnimcnl should be somewhat impaired. With a view, nf 

,, . , , . .... instTiimcnis. 

therefore, oi ascei taming more correctly the present sta(<^ of an 

instrument on which so much depemU, 1 ha^’v exhibited in 
one view ihc polar distances as determined ciroiilur iusfni- 
ments alone; the respective co-Iatitiules being previoudy cor* 
reeled by the method above mcntioneil, and i luve compared 
the mean result with the Greenwich Calnloguc, that the na¬ 
ture and amount of the deviations maybe seen, and if it be 
judged necessary, corrected. ] should add, that by some 
observations of die sun at the winter solstice in IBOO, the 
diflerence between the Greenwich quadrant and the circle wa& 

10 or 12^ the quadrant still giving the zenith distAice too 


little. 


Ctf/icral Dtsaiption of Qit InitTvmcni* 

The anexed plate represents the circle in its vertical position. Description of 
It was originally made to be used likewise as an equatorial the author's 
instrument, a circumstance I need not have inentionned, 
as an apology for slightness of iU construction, which the Tran gluon, 
.artist, who made it, would not have recommended, had the 
instrument been intended for the vertical position only. 


The 
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Dccl. circle. The declhiatioki circle, SO inches in diameter^ is composed 

of two complete circles; the conical radii of which are inserted 
at (heir bases in an axis about Iwctvc inches long* leaving suA 
iicient space between the limbs for a telescope feet long, 
and an aperture inches, to pass between. The two cir* 
cicsarc (irmly uniled at their extreme borders by a great num¬ 
ber of Iwrs which stand perpendicular between them; the 
whole of winch will be readily understood by referring to the 
hgure. The scpiare frames which appear as imrribed in tho 
circle, wnrcacldeil to give additional firmness to the whole. 

The circle U divided by fine lines into .V of a degree; and 
subilivided into single seconds hytwo micrometer niicroi^cojms 
the principles and properties of which are now too well known 
to rer|u!rc any particular explanation. 

Cfcii improve- At ihe linu: these obscrva1ion^ were made, the mlcroscropes 
nienr iha^ the were firmly iixetl opposite to the horizontal diameter; but 

arc capjHc uf ^ considered that, by continuiog the observations, the 
having tiioir error of division would never be diminished,) suggested to Mr. 
poinion viuied Troughlon (he possibility of giving a circular motion to the 
rnoikmuf tiic microsropca; though 1 confess with very little hope, that the 
diameicrwiucli ^vaA really practicable in an instrument previously con- 
* struct cd on other princi|des. Mr. Troughlon approved of the 
jden, and executed it in a very ingenious manner. His talents, 
as an artist, are too well known and too highly appreciated, to 
stand in need of any praise from me; yeti should consider 
m} self as deficient injustice, ifl did not endeavour to call the 
attention of the reader to the skill and ingenuity, which have 
been employed not only in this very important alteration, but 
in evcryamtrivance that is peculiar to the instrument, which 
i^ (he object of our present consideration. 

These microscopes can now revolve about 60^ from their 
horizontal position; and it is easy to comprehend, that, by this 
valuable improvement, all errors of division may be compleUdy 
done away, without any of the manifest inconveniences of (he 
French circle of repetition; which, though a very ingenious 
instrument, and admirably adapted to some particular opera¬ 
tions, will, I think, never be adopted fur general use in our 
observatories. 

Thepluinbdine plumb-line, a very material part of this instruroent, ii 

suspended from a small hook at the top of the tube at the left 

hand 
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hand of the figure, It passes through on angle, in which it 
rests in the same manner as the pivot of a transit in»tr Jinent 
does on its support. At tire lower end of (he lube which pro¬ 
tects it, a smaller tube is fixed at nght aisles, which corilains 
inicruscopic glasses so contrived, that llie imuge of a luminous 
point, hke lltedisc ofu planet, is formed on the plumb-line and 
bisected by it. Great attention sliould be given to ihe a(x:urale 
bisection of this transparent point by the {)lun'l;-liiie U fhsuHf 
m€H{ of obserraiion. I( is absolutely essential hi iiMiunicnts of 
this construction, to consider the observation, as e mnding in 
two bisections ai /he ianie time', llic one of the star by the mi¬ 
crometer, the other of the pluinb-linc*)H>iiii hy ili<* plumb*lme« 

The least negligence in dlber of these bi>ccijons will render ibn 
observation unsucccssfuL 

The two strong pillars, which lupjwt the axis of the vertical ptiiiu 
circle, are firmly united ai thrir bases to o clo^s bar; to which ^''*1 verucal 
also the long vertical axis is alExcJ, and w Jiich u:ay be consi- iiown'lii vioue 
dered as forming one piesx; willi them. The stone pedestal is pedestal, 
hollow, and contains a brass conical socket, firmly faxlencd Co 
the stone, and reaching almost to the ground. This socket re* 
ceives the vertical axis, and suppoiU the whole weight of tho 
moveable part ol the instiumcnt, which revolves on an obtuse 
point of the bottom; the upper part of this vertical axis is kept 
steady in a right angle, having two springs opposite the points 
of contact, which press it against its bearings, and it thus turns 
in these four points of contact with a very pleasant and steady 
motion. 

The bar, in which the vertical axis is thus centered, is acted Adjustment of 
on by two adjusting screws in dsreclioas at right angles, and vcnic.*U 
perfectly indepcndci^t of each other. By Uiesc motions, the 
axis may be set as truly perpendicular, as by tlie usual method 
of the tripod with feet screws, which could not in this case 
have been employed. 

The frame to which this apparatus is at(achc<1, is fixed to 
the corners of the hexagonal sloue, by the conical tubes; be* 
tween which and the stone, the azimuth circle (which forms 
one piece with the vertical axis) turns freely. The azimuth 
circle of two feel diameter, consists of eight conical tubes, in- ^ ^ 

serted in Ihe vertical axis, and whitli arc united at their ends *'' 

by the circular limb; this ts divided and ixad off exactly in a 
aimilar manner to the other elide. 


A level 
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of me A lerel remains constantly suspended on the Borleontal a)cis^ 
norixonul axj$, verified in the same manner as in a transit instrument. 

There are forcing screm (or this purpose^ which pass through 
the bar on which the vertical columns stand» and these by pres- 
sing against I he long as^isj produce a small change in the in* 
clination of the upper part of the instrument, without altering 
the position of the arimuth circle or its axis. 

The application of the plumb-line, as already described, is 
peculiar to ilieiustrumcnh made by Mr. Troughton: it regards 
the vertical axis rather than any other paU, and is, in fact« 
exac'tly analogous to the usual verificiition ofa xenith sector. 
On the adjust During the period in which 1 was engaged in making obser* 
wem «(* nrru- valion with circular mstruments, 1 was led to consider the ad¬ 
vantages and inconveniences of the usual method of adjust¬ 
ing them; and it appeared to me, that the essential part of their 
construction, which relates to llteir adjustment, was capable of 
being improved. 

In order to render (he nature of the improvement, which I 
wish to propose, more intclligiblei I ought previously to re¬ 
mark, that there are, at present in use, two modes of adjusting 
these instruments, which arc founded on different principles. 

In the one, two points arc taken on the limb of the circle; 
Two points on when these are brought into a given position, by means of 
ihecKclcaro a plumb-line passing over them, the microscope or index is 
bfrniglu into a to coincide with the zero point of the divisions: by this 
mcanv of i[ic method, the error in colUmalion remains constant; and it the 

deranged, it can easily be recti- 
u then bigligiii will be no absolute netessily for frequently re* 

to zero. verging the instrument: so that this method seems well adapted 

for large instruments, particularly if plac ed on stone piers. But 
it is liable to th^ defect, that the adjustment cannot be exa- 
Ohjection.Thc mined at the moment of observation; and if any change should 
and general position of the frame work, the obser* 

lender liic oh. vatioii will bo erroneous without the means of detection. It 
seiv.ujyn ciro- probably to avoid this inconvenience, that Mr. Troughton, 

in most of his in<truroents, particularly if they were intended 
to move freely in azimuth, has preferred the other method. 

Or. 2. Tilt fhe plumbdine is attached to one of the pillars, 

plumb-Uuv he- which support the microscopes in the way above described; and 

Uic wpp!hi of rcfcreiKc to any fixed points or divisiow on the limb 

of 


Two methods 
now in use. 
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of (be clrcle> 1)iU ODiy insures a similarily ol ponlion lu the in* the miseto- 

dex, for each positiua ofliic iiistnimeni; and, provided that the 

plumb lime appjiratus was free Iroin a!! danger of derutigcmenl, ande^obfcr* 

this would be sufficient. This veriMcation may be rendered vation is made 

perhaps more intelligible, by considering that a circular instru* 

merit, in whatever manner its vertical axis be placed, indicates after rcveitinf 

by a double observation, the angle which tlie object makes with 

tJie axis, routid which the whole instrument hat revolved in 

passing from cue pusiliou to the other. For let Vp be the axis, 

Tx die telescope x in one position; it is evident, that in turn* 
ing the instrument lialf round, /y will then be the position i of 
the telescope; Vx being ecjual to P^. The arc jy, which the 
telescope passes through to rc'gain its former position, U the 
quantity really given by (he instrument; and if (he axis Ppbe 
vertical, half this (juautily U (he true zenith distance of the 

object. Now the intention of Mr. IVougbton’s verification is 
to insure a vertical position 1o the axis P^. 

For instruments which rest on moveable pillais, and turn Objection, (hat 
freely in azimuth, this method is much to Ire preferred; but it 
is not without a considerable defect: for, if by any derange-vauon avnnot 
ment in (ho jdumb line apparatus, (he error in collimalion be ** 

changed, it cannot be rc>(ored with certainly to its former po- ii»ou)d Vc Je- 
sition; so that sometimes a very valuable series of observations ranged, 
may be lost, for want of a corresponding one to compare with 
it. The mode which I propose to adopt to remedy these in¬ 
conveniences will enable us to combine all the advantages of 
the two methods above described: it is extremely simple in its 
principle, and easy of execution, for it merely ccn.sists ii> unit¬ 
ing on the same plumb-line Uic two principles already explained. 

I'wo very line holes should be made in the farther limb of Union m hmu 
the drcie,»and two Icnsc» firmly fixed oppo’^ite to them, in hi one 
the other, which should each form an optical Image of 
corresponding dot or hole, in (he tube through which the 
plumb-line passeIlwill be best, if these doUare made 

exactly 


* As these transparent dots ‘■re intended to bo bisected hj the 
plumb'line, they must be capable ol die necessary aJjustmenis, both 
lor distinct viston, and for pUcin; themm an caact diameter. 

It may be found more conveniem lupiacuce lo arcange the whole 
'apparatus in sliding tubes, butm wbateser way Uie cumrivanic be 
executed, the pomis should ultimj^dy be fixed finnJy aithedivi* 
si OSS of the instruments. 
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The 1C con d it 
moil dcicrving 
of confidence. 


£rrort of divi* 
tion in Uic to- 
ttrument, 


••detfirmlnaMc 
wuli «tciircf- 
lanit) from ilie 


9w6y in a diaaieteri as ibey may then be used In two pou« 
lions. Beneath these should be formed the image of a liuuinoui 
point, accr>rding to Mr. Troughton’s present method, by ap 
apparatus attached to tlic plumbdine tube $ when the two 
points on the circle move away, by the necessary operation 
in observingi the lower point will remain stationary, and indi¬ 
cate any change of position in tbe whole instrument, if such 
should accidentally take plate, and which by the other method 
alone would have passed unnoticed. 

The contrivance above de-aibed was executed for me at 
my request by Mr. Trougbton, and is represented in the 
plate; biU by some accident a part of the apparatus was 
broken in putting it together, so tJiat I never was able to use 
it As each apparatus (or tliisadjustement is quite independent 
of the other, no possible inconvenience can attend tlieir appli¬ 
cation, as either may be employed alone, at the option of the 
observer. But as any verilication requiring many bisections 
is objectionable, 1 would in general certainly prefer Mr. 
Trough ton’s method, and only have recourse to the otheTi 
when there was reason to suspect that some alteration had 
taken place to render it necessary. 

One more circumstance re>pet.iing the instrument remains to 
be noticed : when the divisions were (irsi examined by opposite 
readings, f',25 was the greatest possible error which was to 
be apprehended, anda',7 the mean error; but in iu journey 
it seemed to liavc suflered some very small derangement in 
its form; this was discemiblo both fiom examining the oppo¬ 
site readings; and by deducing the error of collimation by 
zenith ^tars, and comparing it with that found by an horizon¬ 
tal object, there was constantly perceived a difference of 9^' 
between the error of colliiuation deduced from y Draconis 
and by an horizontal object; and this quantity was very 
uniformly distributed dnough the intermediate arc. In what 
particular manner the obscn'aiions would be affected by this 
derangement 1 wilU not venture to decide, but 1 think it most 
likely that it has only rendered the instrument rather less ac-' 
curate than it wzfi originally, as is above stated. 1 have before 
observed the great advantage the circle possesses of showing 
UiC amount of its own errors These may be determined with 
great certainly ^by examining the errors of collimation al 

deduced 
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ced diffemt sttn. llit 

fOppos^iio^Skat half the di&ren9 ^the Iwo otffem <)u^- 

error divJiicmi wbidi hai In this q^e- 
itfwAfeJ each result in art opposite dirfctioo. For insta&fidi 
lofuisapposeibe errors of division never to exceed St, boh 
oooasionally to amount to that quantify, on several parts of the 
cirde | k villthen sometimes occur that etch index will give 
SC too much in one position of l^e instnimeoti and 2'* too 
Jjule in the other; there will then appear a difference of 
4^ in the error of collimation; bat the observations in these 
extreme cases will not on that account be (he less to be de* 
pended on; on the contrary, the probability is in favour of 
their superior accuracy. 

Nor, on the other l^d, will those observations which give 
the moan error of cotlimalion deserve greater confidence than 
the rest, since it is evident that some of them may be, and 
most probably are, affected with the greatest possible error; 
for we suppose the most erroneous observation to arise from 
(be greatest error of division occurring on^each of tlic fut^ arcs 
in the same sense, that is altp/ia or all mimir; nevertheless, 
the observation thus erroneous, wHl give tbe mean error of 
colKmation. 

JBy aaEtientivecunsideration of these circumstances, correo The greu sc. 
tioni might perbi 4 >s be obtained which would somewhat dimi* 
lush the probability ofenor. But it is to the principle of the euiar fnitm- * 
levcdving microscopes, that in tbe future construction of ^ 

atroments we should look for perfi?ction* In the French circle the ^vulvi?" 
sk* repetitkm, too great a saaifice is made to the supposed RilcrostofHu. 
advantage of readingoff a greal number of obscrvaiions at unce» 

Our betf inkruments arc loo well constructed lo stand in need 


of this ccmtrivaDce, as the divisions on a two-feel circle are 

9 

rnl oS with precision to a single second. The errors of simple Tbe method of 
division alone m those which continued observations have no 
tendency to dii&inbb; thetf, by making the microscopes errors of ffivi- 
revolvis, maybe completely done away. An instrument tbus*^^ ^, 
constructed would be well adapted to de^ small tnolicms in 
the fix(4.ttars which hitherto have escaped notice, or such as 
are but imperfectly known; for we cannot reasonably conclude 
that whaf is termed the proper motion of a star, is so uniform 
* end coitMant,. that b«ng once determined, it will remsin 
always the same* > 

VoL. XVI.—MeecH, 1807. U X 
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On the VHHif tf the Lkhtn ef liUa^ m Pocd* By Profieeor 
PftOOtT* Abridgedfim g Memi^r in the JounuUde PhytiqA 
JtfrAu^ustf 1809 * 


\! 


mine. 


teuihcro Eu¬ 
rope 


Enquiry wbe- The Profeifor begins his memir b| reovElngf that {the 
iber the li^en preuureof &ffiine» and the dheam vhkh follow in its 
a resource in tram, were iiKA as, a few years ago, directed the attentiofi 
times of fa- of every thinking oao to (he means of aflbrding subsisttnee to 

tlie poor. And, under this snlereiting head of enquiry, he 
asks whether the lichens, of which numberiesi species cover 
the rocks throughout Spain, and which constitute a large pert 
of the food of the Laplander and people of Iceland, do not 
promise advantages w^ deserving ii]veitigaiio&, ' 

Tbe Iceland Don Mariano La Ganw has discovered, in the environs of 
ifl S^in^arid BKHiastery of Harvat, the very lichen of which the Ice- 
elsewhere in landers prepare a food, which traveller! affiriD to be as sub* 

itantial as wbeaten bread. This monutery is* sitaatod at a 
ccosidenble elevation m the mountains which separate the 
province of Leon from Asturias, It is also found in great 
abundance in many parts of the lalt^ province. It was before 
known to grow in many phcei of Europe, but has be^ prin*. 
ripally spoken of as an article of medieme; concerning which 
our autlm speaks in a general way, and edibput any marks of 
approbation, in the course of two psges, (bough which it ti 
ne^less to follow him. 

3^en Mr, Proust received the lichen fma La OaMca, he 
ysloe /« dye* (onxni reason to examine it rather as an vticle of food thrni a 
^ dyeing drug; biing induced to do so by the refoeti of lia^ 

vdleri* o^lected in the Appar^ai Medicminusi of Murray,, 
which are Uie feUowing: 

genoits of tra* Von Tr^ informs us that the Icelanders nmde eKeursiotB 
cei^^^os dtA or a fortnight to the did^s which p w d ^ ^ 

be lidMn, which they ewy home ml keep in eadu t^^lise 
of uie, when they wash It and Tedad it to .<Mkfec 
asserts that two fowores of this powder M as nev^b^ lii 
oee Misafe w^ fioir, k in 

day to take away iU bitttmeas, they hmt il with whejr ^ % 


It is of iitcle 
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U ctwVcfted bito jelly. Tliey ettit ettff tot or 
Addilionel portico ot whoy or milk. 

Accor^ng to Beoceiioii the Lapitoderi boil the lidwn io 
000 or two waters and tbrow away the decocliofl. They* 
afterwards wash it in odd water aod boil it in milk* after toviDg 
cfudied it. Tbii soup is seasoned ibr uta with salt The 
author shows that a part of the nutriment is thrown away 
along with the decoction. 

8Me Swedish botanists who travelled in lapland during 
the summer of l?88j wh«s the north of Gerauny and the 
west i^Bothnia, were afflicted with a cruel famine* sub^Kted 
upon it for a (bitnight. They soaked it all ni^t in hot wata** 
and in the morning they boiled it with milk. 

Scopdi informs us thatj in Camiola* (here it no food X( }| son* 
IlmowD whidi fattens animals so speedily as this lichen. Lean ^ 
^rtes and oxen are taken to the places where it tooundii and 
in less than four weeks they become very hear ly and &t. 

According to Pallas the people of the northern part of 
Asiatic Nessia support themselves upon a lichen when their 
other provUioDs fall short 

After these introductory particulars our author proceeds to 
give th« remit of his observations and experimenU 

The Hchen is cleaned by picking out (he moues and fta^ Method otpre* 
vents of woodf and washing amy any earth which may lie psimg a pre^ 
among its roots* by rubbing it with (he hands under water. 

A very short time of immersion in cold water restores the 

colour and humidity of dtU vegetable* aod more than doubles 

its wdght. In order that the water may extract its biUemess* 

it is necessary to crush or divide its parts by cutting or pound* 

ing In this stale water extracts* in the course of three 

hoQh* abKterand slightly yellow juice* not absolutely diia- 

gfeeabie* but very supportable when the plant is prepared 

by simple boiling* without maceration. The extraeikm o( tbe 

Utter prifici^ by cold water diminishes the weight about Cold water 

three parts m the hund^, Hot^ water t^es oat tbe bitter- ^ 

nesa wxt speedily* b^ at the same time jsxtricts about aa 

egaal i^i an tity of nulriment. Ittt this trifling loss it com- 

pensrtd ij the *peed with wluch the eAct produced. The 

bitter pAttple it an extractive oatlerr which itdLei a brown 

widi boh* and k used for that parpoie by (he IcelMideri. It 

ua i» 
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is ncJt,. howmri lo good as to he preferable in the European 
dfe^houie.*' 

but not iU nu* infttiioiis as are here mentioiied vioM extract (he 

®wst useful parts from Tegetablesin genei^>’particularly gums 
aod sugars; but the Ik'heo sustains no considerable loss^ be* 
cause iu^ nourishing and soluble parts are Tciy diflerent from 
sugar, guru, or even farifia* 

It reqnirei a ' One quarter of gn hours boiling in water is sufikient to cook 
arS gaiB?"^ tJje lichen, and render tl as tender "for use as can be wished; 
twite iu at the sane lime that it extracts the soluble principle. After 

weight, cbe botlingj one' pound of the lichen- from, its dry state, three 

.pounds of the plant, .fit to be served up as a vegetable in the 
solid state, are obtained. It is remarkable that the boiled 
lichen, when pres^^ed m a cloth, to expel the superfluous 
water, recovers its first volume ai readily as a sponge. So far 
from resembling those vegetables which have a lipseout struck 
ture, which requifei considerable boiling, it has the elasticity 
of some champiuions, and eats like Ike very tender cartillagei 
of anlmali. The lichen has not, however, any analogy to 
animal substances. 


twice its 
weight. 


When tx^ed iioiled lichen when dry, and preserved in that state, 

and dried reiomes its ^slictty in an instant, and becomes fit for the 
iMU&ctyiweUi f^ble by pouring boiling water upon it Fresh water, or sea 
it oui,aadren- water, are equally applicable to thb object. Some pers<M)s, 
ders it eatable, tAitn it at the author’s table, and know fay expo* 

rience what an invaluable resource fresh vegd^les are in long 
voyages, remarked, thal a provision ^ boiled lichen would 
afibrdafresh salbd, no lets agreeable than advantiigooua to 
•the health, under circuTosUnces of this nature. The author 
tinnks IfaXt this sailed, wbkh, without any ^consumption of 
Sea water may b ksrif as Treth as if it came out; of the gvdeD, 

be used. must be of advantage against the scurvy^/ Cold vr^erassweri 

the purpose here mentioned ^ as hot, but is not quite so 
speedy; so that the pr^r^km * of ttua lallad^ does, sot, is 
stfiotneas, require tmy amumption offitel. ^ 

ft is so sgfte- Frofmer P* speaki ^iih great cernmemMon^ vtsgeU- 

food. faie^ when MsoiooecLatsi aen4dr up: nnd^ goast-me^^'lind idso 

i aafktL his Ajecats apj^oved of it; .msd the oewmp* 
ijdb df hW kkchM gr^mter than* ^ 

Jaboratory, Hemagriil, thpt g^^ botliqg giv0 k aUi^ 

teedezs^s 
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tendcrnofts it is cabbie of, but doet nOt take .out its bitterness, 
which requires a little longer lime; but he retnarks, (hat tlie 
bitterness is not at ail dis^reeable; and (hat if its ei^t^ be 
apcricnt> as Scop^i affirms, k would agtee with many consthu*.. 
lions. 

According to the judgment of several Americans, the boiled 
lichen particularly resembles the iucus, whkh is called loche at 
Lima, of which so g^roal a consumption is made along the whole 
coast of Peru and Chili. 

As a pound of lichen affords three pounds of boiled vegeUA Obiemtioa tv. 
Lie*, and these, when dried, arc reduced to two-llyrds of a conldimci ^ 
pound, it clearly follows^ that two^thirdsof this food, when solid nmri- 
taken, consist of water. Mr, P. anlkif^tes this as an objec- 
tion Which might probably be mad^ against iU nutritious qua* great quntity 
lily. And to this he replies, that it is probable that water may 
be among the substances upon wliich the digestive faculties act, ^ 
and which, hjliit decomposition, may serve as food. He refers, 
in support of his arguments, to other articles in common use, 
which are liable fo the same objection, such as boiled potatoes; 
aiid he asks whether, since a doi^n of thi* whites of eggs really 
contain only one ounce of dried albnmen, we are authorized to 
conclude that a than, who should have dined upon this dozen 
ill an omiet, bad not made a solid and satblactory meal. 

The former part of (he Professor’s Memoir was confiued to Chcmicat exa- 
(he domestic uses of the lichen. In his second pari, he treats 
of its chemical examinalion. 

Many of our domestic plants are unfit to fnrm a component ix afrordi a 
partofioups and dlber liquid foods; but (he lichen is emi* nourisluAf 
Bentljt^ualifiedfdr thk u'se, its decoction being charged with 
nutritious matter. This sotuble substance might, at first cod« 

Sideratlon', bec4as^ With the guttis; but it differs so consider 
rably from these-that the author thinly it forms a particular 
species, entitled to atterU^vsamisationr . . 

It was beforO<(4>s^F^'{bal the lichen loses one-third of Its Statement of 
weight by boiHag, • B^aore stnetiy speaking, he informs us, 
that ^wbtnjdi%d parts iftbr lichen grossly powdered, afford, rated by wawr, 
by-infu^feo in water, three parts of the extractive bitter *’ 
prrhdple; and afier (reaknent with beilirtg water, the undis* 
Irived^'telklue aUfoints to parts d^.* Con- 

aeqtei^y (he qub(al of dry tiehen consists of ‘ 
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The Airtjr-three j«ft3 con^ of a outrifioui mtter, .pot 
Kolublo in cold water« The bitter pnnciple U theicforc sepa*' 
rsble from the rest by cold infui^ioD of the pounded pbnt; end 
(lie Icelanders follow a more saving method than the Laplanders# 
who throw away the decoction. 

The Professor boiled tlie farina of washed lichen with milk, 
until it a]){ieared to beinfficienUy cooked; and, this, when sea* 
soned with pepper and salt« was entitled to a compariKon with 
rice# or naillety boiled in milk, h has a greenish colour, and is 
a little acid; but not more incompatible with habitual use 
among the poor than many other country foods# which those 
who are oot accustomed (o them# would by no means consider 
as dainties« ^ 

Another dish was made by seasoning the preceding milk and 
lichen with yolk of egg and sugar. It was much more pica* 
sanl# but ceitmnly not superior in its nutritious qualities 

The decoction of this plant U of a light yellow color# and 
has a slightly bitter Usie. Its gelatinous quality h so predo¬ 
minant t^tone pound of dry Jidien affords# by boiling# about 
eight pounda of liquid# which congeals by cooling. And as no 
more than one-third of the weight of (he lichen enters into the 
decoction^ the jelly itsdfisfomiedofonc part of this peculiar 
gum and tweniy*three parts of water. Professor P. considers 
this as the only vegetable matter capable of rendering so large 
a proportion of water gelatinous. 

. The jelly of lichen eahiUts some peculiar properties. When 
left to stand far some days# the water U seen to separate at the* 
edges# howew coo! the place nmy be adwFe>it is kept. If 
the plate be incRned in different directl^s# the jdty breaks 
widi a facility much greater than is seen in animal* jellies, or 
even those fruitss and in the cracks ^te quantity of water 
sncreasei# as if there were bat little attraction between that 
fluid and (be Jelly. 

During the Mling of the jelly this principle fermi#. at 
(h« surface, baiispcrent bu^ which are renewed con* 
timallY sriien tkiauapd.offr bat these bulbs# wheh agab 

added 
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idded to tlie fluidj do oot dtuolvt unless it be boiling r 
a fact which confirms the opinion (hat (hit species of mucilage 
is less soluble lhan any with which we are acquainted in the 
vegetable kingdom. Unlihe every one of the known gums or 
mucilages, Ihiijellyj when concentrated, js not viscid, either 
cold or hot, and it may thercf(ve ^ doubted whether it would 
be useful in the arts, unless (or calico printing; a point which 
deserves to be examined*. From this Want of viscidity it 
happens that the jelly, when dried upon platos, divides into 
transparent angular and brittle fragments of a deep red colour. 

The uiimal or vegetable jellies difier extremely from it in this 
respect, because tlm viscidity, which connects their parts, pre« 
vents their separating while drying. 

If the dried gum ^ the lichen be thrqwn into hot or cold Habitudeofiiw 
water it does not dissolve, but it soflens and swells up, with* dried r^m with 
out becoming viscid or tenacious { but U deposits very speedily 
all its extracrive matter, and consequently its bitterness. This 
property adbrds a means of purifying it in case it should here* 
afler be found of service in the arts. 

TJie infusion of galls, which has no action upon the known The green h 
gums, instantly precipitates the jelly of the iiclien, and affords 
a white mass, as with ariimat jellies; but (here is this diffe* precipitsie U 
mce, that the new combination dissolves in hot water, and io bo; 
separates by cooling. * In this fact we have a character of (he 
mucilage of lichen, which seems to asrimulate it with (bat of 
animal matters; but the foliovring experiments decide other* 
wise. 

The gum of lichen, healed in a retort, is destroyed without Producu by 
being softened. Uke gum arable it leaves only 23 or 24 t 

hundredths of charcoal. Its products do not differ from those 
of gum or starch (hat is to say, they coasist in water and 
vinegar of the same odour; but (he oil appeared to be much 
more abundant FotasBTseparates from Ibis vinegar only a few 
atoms of ammonia. ' 

The nitric acid rciidiiy converts it into very while 
acid, leaving no tallow, or yellow bitter principle, In (he duces tbe m* 


residue. 


late. 


e Tlie jelly of Ucheoi wtt exsmiaed ci|ht or nine yean by 
Lord I>aodomd4| sad offiwEd for ihU porpoye to ihe calico prisien. 
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rt^idae. Lidien, boiled aod driodj aiK)rds do nwre than 21 
or hundredlh parU of coal 
The oilric acid dls&dves the boiled licben with great faci¬ 
lity; an effect Wluch is not commonly feen with the ligneous 
vegetables. The product is oxalic acid and oxalate of lime» 
augmented, a< i^eemed lo the professor, by a foreign earth. Tlie 
. residue contains the yellow Kiter prindple iit a very small 
quantity. 

HsV^itude wi h Potash converts boiled lichen into a geUtinoQi pulp^ similar 
puiaih. which is rfbfded by larina in like cifcumslaacei. These 

facls appear to show, that the fleshy part of this Jflant is an 
indurated gum, less oaiger^ated perhaps than those which are 
soluble. The jelly of lichen may be used as food. The 
Blanc TOonge, author made a very good blanomanger, by adding a small 
iic* ' qaanlity of flour, wilh sugar, and afterwards some milk, or 
emulsion of ahnonds. The author here makes a remark con¬ 
cerning the necesQly of coyltoenli or seasoning, to give 
flavour to this jblly; and talm^otice, that the same necessity 
exists with regard lo all gelatinous foods, whether animal or 
vegetable. Starch, as he remarks, is the basis of bread, and 
glue of soup; neither of which would be acceptable lo the 
palate, or supportable by the slomach, witliout some stimu- 
Whrihet the laling ingredients to season them. The analogy ot lichen to 
lummy cnauer jt, solubility in cold water, is apposed by 

Turchi^fet the iiiffereiice, that it has noadhesion when dissolved; buthe 

inenuuon. thinks it would be interesting to treat the lichen by an apprth 

priate fermentation, lo see whether this ferment would not 
separate it likcstarch. He likewise suggests the probable ad- 
to be derived ftom an examination of the several spe¬ 
cies of ihe vast^&mily of the lichens. 
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On the breeding and feeding Game Cveie, From Sir Jobv 
Si h c l a I k^s Ctdicc/ton of papere ot* Atbeleiic Euercieos^^ 

()ttations proposed- 

1 . ^13o£S (he superiority of game cocks depend upon Paremage of 
parentage } Which is of most imporunce, (he male or the cocki. 
female } h It of any consequence that the cock should arrive 

rather gradually a( maturity ? U there a great di0ercncci in 
point of strength and cc^nstHution^ in game cocks of the same 
parentage ^ Do you prefer great or small bones f 

2. When do you begin lo ih^the young cocks i What diet Feeding, 
and drink do you give thegi, a|K^h^ is the process by which 

they are brought to the grealoSiuible height of strength and 
spirit ? 

3. When tlie game cocks are thus trained^ bow long do the Longority. 
cdects tbv;roof last ^ Arc . they temporary or }>ennauent? Do 

game cocks thus trained live shorter or longer than others of 
the same species ? 

4'. What drugs are given to fighting cocks immediately Medicines, 
before the main begins ? Is it not usual, by giving them saffron, 

(or some drug, which has the same effect wilii opium, as used 
among the Jaoisaries, or brandy among the French soldiery), 
to excite an unnatural and short-lived courage i What are the 
effects of such drugs? and how do they manage the feeding 
up to this point, so as to take advantage of this momentary 
excitement ? 


m 


* Hju moraleffiKt of ce^-fig^iiog is, ao doubt, a subject deterr¬ 
ing to be cocutdered j bot concerning tbii, at the Setecior of a 
philoiofbiul anicle, I wiik'te sappoted to ad ranee no oploion at 
presemw^K. 
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' The/oihjwing inUreuiiig Letltr tttu rtcdiv$d frm 8 Ckrgg^ 

men. ' ‘ 

West Ihm, March 3Sth> 1805* 

D£A& Sli. 

Infomation ^ perceive that eoly on one part of your well directed Qneriea 
respcctui Tam able to giveydu utisiaction, and that k, on what you 
bg^awd^TM would lea^t expect from a D. 0. and the sober vicar of a country 
nagcmcot of parish: the sat^t to whiclk 1 allude it cock-fighting* At the 

period of myduldhood^ when I ranwild> from ten tofifteen^ 
I was a great coik-figbter, and though it it many years ago^ 
I fmd my memory pertiKdi/competent to even the minute &ar« 
ratioD of every i^t. 

But before I proceed^ I will intrude a remark or two upon 
your preliminary observationc.' In all the theoretical part I 
completely coincide: indeed I was pleased to find so'much 
Imrnony between your aentii)m|^ and these I btdy transmitted 
to youi without the possibiiii^BaAr previous concert between 
US* S'* 

1 do not even question ypur iacts, but seem to differ a little 
with respect to ^me of the inferences. WiUi respect to the 
South Sea islanders^ and the difference between tiiem and the 
English sailorsj I doubt whether there was any superiority in 
tlie trauiiog of the feniier» which gave them .the adwitage. 
An English sailor is, perhaps Ihcvery perfection of agility in 
his own way*. 1 do not know that the human powers can 

go 

* An officer of a frigate who had been at the Sandwich Islands has 
deebred, that ow sailon stood no bianco in baaing with (he natives^ 
who Sgiit preebely in the English maiuier. X qmrtar-maiier, a 
very stout man, and ashilful boxer, iodignam at seeing hit compa¬ 
nions knocked about with so Uulc ceremony, deicnnined to tiy a 
round dr two with ooe of the stoutest of the 'natives, alihoogb ston^y 
dissuaded from the attempt by bii officers. The blood of ^e native 
islander bciog wanned by tbeopposiUoo of a few miaatei| be broke 
||hm^ all (he guards of bU aatagoaist, sajaed him by the thigh and 
PRouUer, Uffew him vpr aad held him waft extended aims over his 
head, for a minutei *io tt^es oltriumph»^ then'dadicd him oa the 
de(^ with tueb violence as to fracture Inf Hie geatieraen ad* 
ded,.thathe never saw men apparently poiseaied of such' muscular 
itreofth. Out itoutcfi sailorv ^ >e a tod mere shrimps, eompared with 
them. Their mode of life, coniiiAtly- In ylfocoai aefion ft the open 
air, and vndohilated by the noe ||( lUiMUring food or nftf be 
considered asa perpei^ state of ttaiung. J« 8* 
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fo beyond it, in tioM instances, that I have seen with my loformatiDn 
•own eyes ; yet an English sailor, tbot^ he could probably 
climb a rope better^ could noi fiance upon one, as I have stsen 
the people At Sadler’s Wells. The supenority, therefore, of nafcment of 
the Soulh Sea Indians in wrestling, boxing, and roiring, 1 at- cockK 
tribute merely to praclice. It was also in their oam way that 
Cooke’s sailors contended with them. In a &ir boxing-malcb, 

1 have not a doubt but Mcodoaa or Hui&phrics would have 
tmrephed over at least twenty of them in succession. By the 
way, from what I have learned of amateurs, respecting these 
pugitisti, no persons can lead more dissolute lives, except in 
the article of exercise. With this exception, that those 
among them who drink moderately (and moderation with 
them is free-living among other people) are the strongest. 

On a subject where I am more at home, my observations 
will lead to the conclusion, that ihe simplett m^e ofllving is 
the most conducive to bodily h^th and tirenph. Though veiy 
young when I pursaed cock*^tii^. from nice observation, 
vdiich enabled me to judge of a good cod:, and from a rational 
node which I fell into of treating them, I hardly mcr lost a 
battle,,even against odds; but I willpunue the subject in your 
own order. 

There is not a doubt but that the sterling ronrage of 
an English game cock depends upon parentage. It is a maxim 
in the cockpit, that if a cod has, what they call a tpicc ofihe 
dunghill, thougii ever 90 remote, when be is galled by the spur 
hewilliuD. I remeinbef seeing a mo^t tainoua cock, about 
eight years old, and who bad in won forty battles, run 

at the last, when severely gallod. A dunghill however fights 
harder for e round or two than a genuine game, whose courage 
is of a more temperate cast, and this very famous cock was 
an instance, whog^eralfy killed his antagonist with a stroke 
or two. 

A true game-cock however, to wellknown by his marks, 
that sportsmen will raa^ be midaken. My mother has bought 
a clutoh ofehidens at^^ door,anddhavc selected from (hem 
one or two by my eye, which have proved incomparable. One 
of these chickou gained ten batiks in oneday, the last against 
<» old cock, (kuble his weight, and after mine, which was 
but a Hag (thtf is one year dd) had been cut down to the 
ground, and waacaustiry eu/,*tbat is, ^er>upfi>r dead. 

Large ' 
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l^rge boimare ehfzyt preferred in wki, ftnd it is an etr 
cclleoce to stand lugh on their legs ^ tUs gives tbem an .ad- 


lugcmcntgf 
came cockk 


iDformatioA 
respecting; 

breed ^ , i 

inc, and roa* v^tage over those of a squat make. 

2d. Tha best nianner of bringing up game cocks> wUIe 
yonngj is in a farm yard« in as (rce an aiii and as much agreea¬ 
ble to nature as possible. . 

About three weeks ora monllr before they were to iight>I 
pul.tbem up« as it ucailod» or put (hem h e dark close perin, 
uhout tw<i feet square. They are debilitated by beihg sufiered 
to runamong ihe penns» and their muscles arc not firm. The 
first week I fed them up^m barley^ that is accounted a scouring 
food»but it answered best at the first p^od of .th^ confine* 
ment. 1 fed them three times a day by measure, 1 cannot nov? 
ascertain the quantity, giving them very lUtle water each timc| 
and once a day, or once in two days, look them out to spar> or 
fight a few strokes with one another, with their span muified. 
The second week, and during the most of the remainder of 
their confmemeut. I fed (bemW I^re wheat, according to the 
same measure, having aTways regard u> the state and regularity 
of their bowels, and gi^ng a little barley, if they appeared cos- 
Ijte. During the last lliree or four days I gave them white 
bread, according to the same measure, though I do not thicK 
bread was any better than wheal \ and some that d fed en¬ 
tirely on wheat, after the fest week seemed to do quite as weH 
as those which had bread. 

This was the whole of the process which I employed. I 
could always|e}l, by Ibc firmness of the breast, whether tny 
cocks were in order. 1 found them by far the strongest, without 
diminishing their activity, when they were plump but firm, 
without fat; and I question but they would have ealen as fine; 
and had nearly as firm muscifiar fiesh as a fowl feom a 
JLondon poulterer’s. With this mode of management my 
cocks were four out of five, at least, successful. ^ ' 

3d. The fraiaing of the cocks, in. (hf manner 1 Mve des¬ 
cribed, produces only a tempe^ary c^t; nor does, it in the 

• 

Iwt seem to shorten tbek lives, 1known them live and 
fight at ten years old; whereas (he poultry in my yard at pre- 
lentseidom reach ^at perioiL - . ^ ' k > 

4. 1 have heard, of tal^ooafid (filter drugs being given to 
eocks; but muta» which were plainly fisd, always beat them. 
Opiuiq Of bnndy may be: nKemry to French- 
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men, bat no dram is necessary to ^ci(e the courage of a information 

game cock, ora British soldier. respo^ 

® br ee q log^trai q- 

The Rer. Mr P—. . . is a lialiv'e of Yorkshire^ and may iDg,.wdiiui« 

pouibly be able to give you some ioformation on the breeding naffctncnt of 

oThorses^ and llie training of jockies. At all eva)ts» an appli* 

cation to him, mentioning my name* can do no harm, and you 

will find him an oblig'ng and intelligent man. He lately sent 

me a letter on the culture of .spring wheat, wbii li I sent to the 

board. 


1 am, dear Sir, 

With great respect, &c. 

P. S* I had forgotten one fact worthy of notice; when a 
cock had been fought so hard that he is even apparctitiy dead, I 
have known him restored to life by covering-him up. all but 
hii head, in a warm horse dunghill, or a common hoUbed in a 
garden. On this you may depend, and I have no doubt that 
the cocks I speak of would have died but for this trealmenL 


A short 0 /ths Manners in rrhith Game Cach are bred up 

and (roiued farBy mt experienced Feeder, 

It Is a general principle in breeding cocks, that large bones 
are not desirable, but that large muscles are. Tlie thigli should 
be long, with is much muscle as possible. The legs should be 
of a medium length, and nut short like the Bantam breed. They 
cannot stand too high if the thighs are long. They should be 
round bodied and not deep (cailled) breasted* A small head is 
of essential importance, and it is a good sign to be ha;6le-eyed 
with black eye-brow^ The black breasted red cocks in gene¬ 
ral stand the peon better than any other sort. 

Parentage is certainly of great coosequcnce, tliough lliere is 
oflen a very material difference between cocks hatched* at the 
same time and from the same parents. The blood prioclpilly 
comes from tlie femile.jf The likeness or outward shape from 
the male. The hens of ^ game breed are very spirited and 
even violent, and will Bm suficr a strange cock to has^ any 
connection with iheiOi. 

'Breeding cocks in and in, or stale breed as it is called (that 
is keeping uniformly the same stock) is a very had system. It 
reduces thek and takes away tlicir vigour to so great a 
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Infonution degree, Uiat they can lordly propagate their spedcs^ and 
letpwinf ^ |g|Q 9 is renarked in horses* If game cocks arc bred in and in, 

they will stand to be killed without flinching, bat they have 
luEoment of Qot spirit or activity enough to attack their (bes with any eflbct* 
same cocks* fighting, they should new be crossed with 

dunghill fowls, for any taint ol'that blood makes them unfit for 
a long contest. The best plan is, occasionally to* cross with • 
some of the game breed of a different stock. 

It it of great importance to have cocks inttarily ckan^ that is 
free from fat, fer<A that depends iheir being in wind. Neither 
race horses nor game cocks that are inwardly lai can be in 
wind. To give them a good constitution, it is better to keep 
them as much is possible in the open air, on a grass-plot, and 
with a gravel walk to go to. The more gravelly the soil on 
which they are kept the belter. Yards are dangerous, more 
especially where horses arc physicked, as the cocks may pick 
up what may io them mMchief. Cleanlmess is particularly neces* 
•ary. When young, the chickens are kepi with the hen under 
• hutch, aiid fed wkh oat groats; when they became older 
they get unhulled t^ley, which is reckoned more nourishing 
than oats. When they are put up to fight they arc kept in 
smaii penns and fed for three or four days with the very best 
barley. For drink they get about a gill and a half of water per 
day, of as sofl a quality as possible, and with a liUle toasted 
bread put into it to make it ilill softer, During the remamder 
oftheirstay in the penns, they arc fed on one third wheat and 
two thirds barley, which is a nourishing diet, without being 
too costive. They are fed twice a-day, early in the morning, 
and at eight at night. Before being fW the second tisie, the 
crop is examined to see that It is quite empty and tlie food di¬ 
gested. Tb^ ought not to have hefort they are put into the 
penns, above three or four hens with them, and none after. 
About four or five days before fighting tlicy are physidc^. 
best medicine is about balfa table-spoonftil of cream of tar- 
jiadc up witJi butler into a pill. ^.^This they can, easily be 
it to lake. The object ii <«ly to give them only two or 
diree loose studs, which lightens Ihefn, and makes their flesh 
afterwards firmer. The day they are physicked they get no¬ 
thing but a Ulllc warm water. Next morning they are put 
again on their hard feed of oftoHbird wheal knd two-thirds b^- 

ley, and in the evening of that daj they got a Ac/ muU, consist 

big 
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ing of wheEt bread and milk« with a little white soger candy, laformadoa 
More than one meal of that aort would make ifaero heavy or 
lumpy. In the summer season, alter bejng phystcicea, they »»• 

gel air the second day, but iu the winter they ought to be kept 
warm, without being at the same time too hoL 

Brandy, or any heating drug oii the day of fighting, does 
more harm than good.. They may gel, however, just before 
they set to, a few barley corns, with a little real slier; y 
wine, 

A cock’s first battle is his best, and a cock first penned, of 
equal goodnei^s, will beat a double penned one. 

Game cocks live fully as long as common fowls* In some 
cases they have lasted above fourteen years, and as sound as 
the first day. They ure ko hardy t<.at they can be reared in 
iho winter time much better than the dunghill sort. The cross 
between a game cock and a dungliiU ben is eacellent ^ttng 
either as chickens or fowls. 
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Ohs\.rvatiori9 o/t (he CuUureg Properiles, <m4 comparative 
of Htmpj and other oegelahte Fibrti, (he Gnwik cf (he East 
Jndiee» By Dr. William Roxburgh*. 

(ContinitidJ tom Pagein ofourXlik 

JL 0 prove the durability of the various materials Ibnnerly Course of 
mentioned^ I had recourse to maceration in fresh water, 
daring the hot season. The result of these trials will be 
found in the following table, which^ in a great measure, cur- 
responds with the former, showing tlie comparative strenglli 
. of the various cords oicntioned therein, by weights suspended 
by four feet lengths uf them. The first three columns on the 
lefl, have been expl^ued in4hefirst pu*torthese observations; 
in this the largest cord of each sort has been inserted. 

The three last on the same »de express the average weight at 
which each sort of cord brdte, afier liaving been kept at the 
bottom of muddy, half putrid, stagnaDt pood water, from the 
S?tb of February to the 22d of }ant, 1801. > 

From 


e From ;be Memoiii of the Society of Ant, 180$. 
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Maieriali, or Nanei of tbe Flanu 
which tiicm. 


Averafe wc>th( at which each stm of corubroEc 


Aftet J16 day I Oiaceva* 
tidn. 


When freih. 


Wlnte>!Taniied. Tarred. I White. iTanned.l Tarred. 


1 Hemp from Enzlajid . . . 

2 Dklo growth of India . • 

3 Coir 

4 Ejoo.. 

5 Robinii caiiimbina> 

6 The same cul whmt 

blossoming.j 

7 Crotalaria Juncea . • . . 

8 Corchorus olilorius . . . 

9 Corchoras capsalaru . . 

10 FIa)c» growlli of India . . 

11 Agave Americana .... 

12 Alelris nervosus ..... 

13 Theobroma Aug Oita Linn. 
U Theobroma guazuma^) 

Horl, Cliff.} 

15 Hibiscus liliaccus . . . 
18 Hibiacui Manihot • . . . 

17 Hibi^us mutabilis • . . > 

18 Hibiscusi from Cape of) 

Good Hope . . . . J 

19 Bauhina^as<^n<lcnlspo*1 

..’ * * j 

20 The aamCi but diffo-i 

renlty prepared . . .) 

21 Stercuiia villosa. 


105 
74 199 

87 

' 

88 101 


i 


68 I 69 

67 
39 

no 
120 
74 

41 
61 
45 


~ Rotten — 

A Rotten — 

94 — — 

40 56 65 


46 61 49 Rotten 68 


Rotten 51 

50 — 

Rotten ^ 
KoUen Rotten 
90 26 

38 54 


40 

26 

Rotten 


53 — 


I 


94 

50 


69 — — Rotten ~ — 

56 — — Rotten — 


30 — — 


India Stagnant fresh water, in a catlier putrid state^ during the 

months of March, April, May, and Jane, in Bengal, 
itUDHaropcao. must be as severe a trial for vegetable fibres, as cai^be well 

found in any country. 1 am exceedingly glad to find that, in 
genera], the fibres of our East India plants stood the test infi;- 
nitely better than hemp from Engtahd^ or of hemp or fiax the 
growth of Bengal. 

Tar Maerres Tar appears in general to be a better preservative than (vi 

during the immesnon, though I was formerly inclined to thi^ 
otherwise. Thepovrers of Ko. 4, to reust decayr correspond 
with whit the Dutch hUtor^ Rumphius »yi of U ia his Her** 
« . barium 


r 


erves 
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barium AtpboyMnae. Nos. *7, 8 > 9^ 9ni 19, 14, rttuned 
Iheir sttenpli SurpriHin^jr. No. 15, (the bark wilh yfhkh 
tht; mhabifUnlt of tbo South Sea islands make lines), gained . 
considerably iu pov^r in its tarred state. 

In the former part of these observations it was remarked, Additional 
that numerous plants, exclusive of those whirb yield bemj) and 
€ax, were productive of fibres apparently well qualified for the 
same useful purposes ; and these several sorts are pointed out, 
some of which had been long and well knosi^te the natives of 
Asia! others appeared me to be unknowiSW them. Since 
the date of that paper, my researches have brou^ to light 
several additional objects of the same nature, and added con* 
aiderably to the imperfect knowledge I then had of others. At 
the duse of my first experiments (vo). xxii. page 995<*d} men* 
tion ii* made of the-strength of lun cords being greaflyin* 
creased while tlKU'OUghiy Wet wtih fresh water. From 100 to ^ 

200 additional experiments have been made since that time, 
to illuMrate this interesting fact, the result of which wilt be 
found in the two last columns of the.annexti'table. 

The cords now employed were made of three single yarns; How fabrU 
and, as formerly, by no means so equally spun, or taid, 
miglit hage been done by an expert European arti4; nor must 
their strength be compared W'ith tboM of the samp material in 
the former tifofe, because the conU are now* made considerably 
stouter, and the yarns are, m general, better laid, ^on account 
of their being thicker; for I suspect that the smallness of the 
lines employed in the former trhds tendered them somewhat 
less accurate than the present. 
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Cmpargtiu ^atcmcnt <fihi Sirtngth if thp vafioui MaUriab 
mfloj/id in thstc Expettnmitt bidh dry and fg/ WrifhU 
tvipatuUd hjf Paw henglki qf the (iord». 


Namei of di* Plantii or Matertali 


1 tho growth rflBOO, from 

the wompaR/) b *Q)p*iBnD» ncai 

Cah utta . * .. 

S Jeetee of the Rajemah] Mouo- 
iunaen, (kt claan fibret of tha 
bark of a nnr ^peciei o( Aicleptu 
5 This cord U mam of 15 threads ol 
• fine taiMwino ^oca Bmcoolan, 
the produce of a aew shrubby 
species of nettle (Ullica) • » • . 

4 Sun (Crotalaiiajancea) cut before 

the planU were in blosaom» and 
steeped immediateljr. 

5 The same, and cut at the nme 

time I but the plant was dried, oi 
rather kepi for ^ome dajrs before 
it waf steeped. 

6 The same, cut when in foil blo^ 

%0m, and steeped immediately 

7 The same as Ko 6» and culaC the 

same time, but attempted to be 
cut before it was steeped » < 

I The same, cut when the seed wa^ 

perfectly ripe, and steeped imme* 

mateiy. 

9 The same as No* 8, and cot at the 
same time, Ssc, as No* 5 and 7 • 
10 Sun,ihewintorcropi tbeseedfr 
the coast of Coromandel, 
when the seed was ripe, 
steeped immedtaiely . . • . r * 

II A variety of Corcborus cs^ittlaris 

Teetah^puioi the Bengalesa, de- 
licalaLy nne like 





•Md imnprted 
iae and kA Eke flax 


>^•9 hi 

ofl 

III 

< 

S o 0 

Hi 

< 

'sl 

hB 

< 

158 

190 

20 

2i8 

S4S 

38 

240 

278 

16 

112 

16l« 

1 

41 

60 

78 

SO 

130 

185 

42 

1 

1 

100 

16< 

1 

66 

150 

20S 

35 

no 

163 

48 

j60 

S09 

31 

14S 

146 

fl 


164 

0 
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N«Bei of we Pknls, or Miuriak ^ » 
used, end brief Remarks theredOf **€ S 

III 

< 


f«g O? 

^81 o| 

«» d « V ^ W 

SP^'P 

Hi i-'l 


♦ 9 

15 Cbrchonis dfitorius^ Bungh^peet 

of the Bo^gat^ aod yttj like 

the two lad .. 

14 Robinia caneabinaf Dao^ of (be 
Bengalese^ cut when the seed vas 

netny ripe. 

13 Abrorea Auguita, Hort, Kew.(No. 
IS of my former paper) young 
shoots bdbre thcfloiws opened » 

16 The same, fioro ligneous plants . 
* which had ripeneo thdr sera « • 

17 Hibiscus stfictus (No. 16 of my 

former papeti and then mistaken 
for Hibiscus Manihot) cut whea 
eariy jo blossom 

18 The same, bat cut when the seeds . 

were perfectly ripe 

1 9 cannabinus, Meesta^paat 
of tAe .Bengalese, cut when iff 
flowet} and steeped immediately . 

90 Thesame»(Gong-kumof the Teun« 
w) cut when the seed was ripe » 
Hibiscus, from the Cape of Good 
Hope((Jo. 1B of (he former pap^) 

92 Hibiicus sabdarifia, cut when in 

flower* andateeped tmmediatefy. 

93 Hibiscus A belmo^usjXalec-Ka^ 

toore« of the Hindoos, cut when 
in flower, andsteej>edimmediately 
S4 Hibiscus esculentus 

the Bengalese, but when to seed, 
and steeped a few days after . , . 
Sd HiUscas fai&srcatus, cut-when in 
Hnrer, ml alqeoa||jmatdia(riy 
S6 Hibbeui lulosui, iKpmuUf cut 
,wl^ in adyaoccC'jwar* and 
steeped imtnediatc^ • 

TheAroma fuanma^ ,yWDg ten* 
der shoots from tfaeaoob dr small 
trees steeps immoda^j, » « « 
.98 Fibres of tM fbot^st^ of a yery 
' ^ spemdi ef planCaiti, 

ri£uasup«rba) /.: * ^ • i;*: 


^ >'***^. 

138 'iis 


100 i 112 


121 121 


l6i 115 


128 195 


115 I9S 


110 118 


116 123 


H7 


107 107 


95 20 


97 ISO 34 

100 140 40 ' 

fi oJn'O 

Jimgriii ' 









ViCiTASLS rjMM, 






R<mark$ m tome qf ihePhntt of UMieriattftaenfionei i% ihc 

anntxH Tabk. 

/ce(M,MtrDr| Ko. 2 * J<^ee» of the Siijemahl-hill peopV, who mAe 
** • ^*^^ bow^Krih^t oft^ whk& are mi Ip igM, five yeara#. 
known lo £u« Ihoii^^ m consuiit ase» and exposed to all sorti of weaiben 
ropea^. |j of the ’baik of a very -acteosive twining, ahvubby, 

plant, a new species of Asclepbs, discovered by my son, Mr. 
Wm. Roxhti^W4n 1000, growing wild on the tops’ of the 
lulls, in tbe:f)l^(y of RajemihU The fibres are prepared by 
sLril^iiig ioff ve bark from the tender, succulent shoots, during 
. the rainy season I when they are fullofsap^ and by removing 
the palpy parts with, the nails, or with a piece of iharp^ged 
hard stick up(ma botrd. Hitherto this beautiful, strong roa* 
tarial, has bceatvkiown to Kuropeans, and, so far as I have . 
yetbeeo able to lean, ^y employed by the people of tbo^ 
hilly or omrtainoas tracts, to make their bow-strings con* 
seqoenily, it will be difficult to MCertaiii the quantity that may 
be amtisdly pcorered, ef*the price. All 1 can lay at present 
b, that four pounds iteight of the clean fibres, a iriend pro** 
cured for me, for ooa mpee (balf-a-ciown). A drawing and 
descr^tion of this beautifot and usefol plant, is in the posses¬ 
sion of the Honourable the Court of Directors, noderlhe name 
of A^:Iepias Tenaciisima. 

f«oUy o( Uve No. 9. Calooee, or Baltang-calnoee, or Foolay of the 
Malays. Malays, a new, shrubby species of Urtica. The cord em- “ 

ployed was made of fine »Uwtne, sent from Bencoolen by 
Mr. Ewer, and was made by the Malays of that place. Its , 
stE^lh u reiy great, aiul the beauty and fineness of the fibre 
adds to its rec oinmeudatHMi*. But what quantity is procurable, 
or th^ price it, 1 am at'present unacquainted, ^he fdant 
haf, however, been tnirddoced into the botaniq-girden^ at 
Calcutta, where, m little more than one year, mbove one 
thousand {daoti were reared fiom foer, which wert' received 
from Mr.Ewer, the Governor of B^ocooteo. l.i^ade a draw¬ 
ing and description, sk^ fq*'thepo^(ftion rtf the Honour^le 
the Court of Directors, of one of^iw plauts, which fldwmwd 
in Noyember, IfitH; * 

TbiSeapIsoc. '^No.4to*. • The4ttn,onwidleh theeicperitimta stated to 

the table were made* was sowlt^ biatW«Mt the ItAarnl ie(h of 
Um, Itn^ end cut tt fi m rtetwJiMereri agei» be^nniqg: on 

T' V. . the 


fr 
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26lh of July fotlowlng, before* the blos^nni appeared, 
and ending the t4lh of September/when tbe seed fully 
ripe. The^'fibres of theie diilbrenl crops were prej^red ia 
dirferciu vie. by macerating for a looger or shorter . 

lime; by steeping immediately aflor being cut; by being half 
dried; or drie<l ai vi^l as the seasoowoulii permit, aa prac tised 
on Ihu coa»t nfCoionnindcl. 

Thn aversge result of these various triaU ^1 be found 
reduced to stx numbers, in the Ubie* But 'necessary ta 
observe^ that the constant wet or veiy da9|j|]t^th«, which 
preyuils in Bengal at this season, render:^ it almoit Impossible 
to dry tbe plant, and inu)>l injure the quality of the fibre: indeed 
fuw ^ea>ons will admit of drying (he plant ^ any extent. Va¬ 
rious experiments from ha.f a day u halfayeff's drying, and 
keeping, were made, with tbe view of ascertaining whether 
steeping immediately after tbe pl»t was pu!)ed, or at any 
other period, was tl^ best fiSt retaining (he jail strength of^the 
fibre; I ml I have reason to believe thiit immediate steeping is 
to be prefciri'd, at least in B^gal, during the ratios. 

No. to. Tbit was a few square yards of sun, reared from Another sort, 
the ^eed,^wliich was.received Itom Ganjam, .ou the coast of 
Cdromaadcl, and though sown with the rest of the seeds in ^ 

June, did not blos^m till the close of the rains in October, 
nor ripen^ its >eed Uil Juouarv.. ThU sort I. would call 
Winter Surr, because what is generally cultivated in Bengal, 
requires only about thiee months/rom the time of sowing (mid¬ 
dle of June) (or the ripening of the seed (September}. 

. Fr<^ the experiments made, I am led to draw the folloivtBg 
conclusions, via.* 

I st. That the fibres of this material are softer and f ner when conchisiiJns « 
the seed U sown thick, and the plant out as early as tlie flower- general re- 
ing iwon, or rather belbre, and that they become coarser pro- 
gresdvely, till the plant,, which is annoaS, perishes. 

2d. That ij^e fibr^ are at their greate^t strength when the 
seed is ripe, which coTteapd^*^ with tbe opinion of the uaiives. 

At (his period the crop about one third more time to 

complete the maceration^ th^ if cut at the flowering^seaioir; 
h may amount ib'from 48 to 7^ hours, according to the wnrmth 
of the water, and tha ita(6 of dia weather. Deep water 
quires more time to comptole the operation than sh^ow w> 
ter, which » generally some degrees winner. 

- Si^ 



itSd TtetTAitt. ritMs. 

a. T&at tke &ooQ«7.th«flfti|i appmmi/iM ju> tbe 
afler bdnf tuti the toter: becausetke nma 

ft ii vei7.diffic4ift U) dr/ it# ^ account ihe str^ii^thi of 
; ihe fibre wi]) he weakened aft4 die cokxtr^ ii^red* 
t ia^^^n^ordreiitsgthefiunb/tbe ufuml flsoder pracd^ in 
.Europe bt bemp« I \b^» on an aver^# that tbe ptjfinal 
qnaniity wu reduced, onl/ one diird» when tbe plant wa» 
tteeped and nearly one Mf, if kept yrith ihe view 

of diying it U put inU) water# 

44h. 1 practice ofdrying the plaoCaAer roacera* 

tion» and prbeioadyio ike reiooeal of tbe bark, ai followed in 
Europe with heap and fiax^ by no means advantageooi# but 
prejudicial. 



Abieret Au- 
j|Q«U. 




For an account of tbe plant Crctalaria JunceOi whicb pro* 
duces tbe Sun# undft^ (be metbod of cultivating k tbe CMt 
ofCoromndd, whicb. is difiereot from that in Bengal# Coasah 
Ae Coromandel Plants# VoLII. No. 193. ^ 

No. 11# ISi Ik.' As a substitute for flax# these seem.to de* 
serve atlentioQ# on ateoont of Ae length# strengA# and fine* 
neu c€ Ae fibre, and frojn tbe durabHity and' strength of it# 
after 1 Id days aaceratipis# The seed of No# ii was brought 
ft'ORi CantOT in China# under Ae name of China Hemp, and 
grows as freely in Bengal as the sorts in g^iWal cultfv^ian 
there. But while Ae produce was fully as great, the ^n^y 
was bvtter# which induced me to diaribiKe eeed among 
(he natives# «ut recomioend Ae tullivation o( sort in pi^ 
fcr^ce to No 11 and 13. ^. 

Ko. 15 and Id. Abroma Augusta^^oftbe Kof^ Kewiensis# 
called by Ae younger LiiuixuiThcdbrotna Augusta, in his 
Supplementum Plaitiamm; and Woollet Com^l^ the Ben* 
galesc# My remarks of flte SI st oTJanuaiy# 1 SOlg Cfosed wftb 
an actxxmi of this pUnt# The Bi^h there mentioned# ora* * 
Aer hall4tigg%h {fw by measare8>en^ it proved^A be no more) 
yielded mo^duxuriantcuAngs ditfmg the hA ^rainy sea* 
sons; ajvi a Aiid of a misre Jimitti^rowth by btend of the 
cold season. For wbiie the cod, noft^ly wind prevails, dti* 
ring November, December aM ^nusiry# the grows bnt 
little. The quanbty of clean ^>re cdttamed tmH 
euUings# weighed 2451b. areii^dapoist and fios Ae i^ird# 
90lb. making (ogeAer^fllb. which ii wpnvdncw three* isma' 
creiUr Aan Ae aveage {wodemeef Blaikmte Maeqpm^ 

. ' r' % 
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iity ih^kMarly two yean cMt 

itill ittXariant, I kave rcftHoa to tint tke aToragt pri^ 

duce will be lor many yetri tq oortfe at groats if not grMcfy 
than it 'was last year« 4aotirer great advaotage in favour of < 
tke'Abroma Augusta iai''ihat^ Sun requires to be dreit» for 
convenience of stowage^ ]Kior to Hi being flipped, by vhkk 
itfloies about one third of its weight: tite films oftheAbroma 
Aogusla are nafuralfy clean and white, and do^oot, la oy opi¬ 
nion, require dressing, >*. 

No. 17 and 18 is No. \6 of my former d^H^B^tion, and New ij^eiof 

there called Hibiscus Maniho. It is, hoomr, 1 are now ^^i*^** 

♦ \ • 

convinced, an andeicribed species tiom the Moluccas, which 
I call H. Strictus» on account of the. remarkable straightness of 
the stem and branches. Last year, all (he fibres of the few 
plants I then had, were only salient to make one line. The 
evperinents on this beautiful materU were, cm (hat account, 
very limited* Nevertheless, (he teed collecfed tiom these 
few plants produced plants sufficient (o fill 40 square yards of 
land, and yielded 59 pounds weight of (he naturally clean fibre 
from one catting; and, as it is a dort^lived annual, does not 
yield any second crop. A drawing and description of this 
plant is In the. possession the Honourable the Court of Di- 
Motors.' 

No. 19 and Hibiscus Cannabinus, an annual univer* Hibiicas can- 
sally known .over India, and in many parti cultivated, not only 
for (he fibres of its bark, but also for ii% green leaves, which, 
are of an agreeably acid flavour, not unlike sorrel, and used by 
the Hindoos as a pctd^erli. For a drawing and description of 


the plant, consult Coromandel Plaals, Vol. II. No* 190* 

Ejoc^ *No.-4, of my former memoir, in which it is 
served, that this very valuable and beautifal tree is found to 
grow well in Bengal. Since tliat time I have aUended particu¬ 
larly to Its growth, and'fbund that, on an average, each tree 
produces about six leaven in the year, and that eadi leaf yields 
) 0 f ounces ofejoo (thejbtack horse-hair-like fibr^f employed 

for 

* » . * 

e Palms I&£c 8 ve&lferai sad Humph, Ansb. va). i, p.ST, t 19. 


Areoga sacchatifoa of LaWIbrdierc. Aaon. Mandcn*! History of ^ 

f ne sMa grew from (he df tlie iooutslks (stip.) oC each 
ie^ (frOfld.) 'lad crabrsoe completelf (be tmiL of tbe tree* The 
fibrer apd lesves sk ^lyceBoved vtisbout uguahg the 
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for mgkingf»Tia^) makm the9MMa^proA«ler 
tree within a Avium of four pound^^* 

BeAidem.this pglm aboonds^ foiAMy, more tk&n any oiher 
iovfiae« faraifthiijg lugar and ^cat ipiritii; and whfn (ho 
treo arrivei tft naturilf# ^ pitb of it is one of the \’arieties of 
M^pMaU used by tbew! people in their diet. Hence we have 
eecry reason thinkf that it will prove one oi (be most pr(h> 
fiublc tree! wbkh can be coitivated in warm rauntriesi at least 
in tese whertf it <ivHl*grow freely. 

I bad vatteus other pianu in cullivation for further experi^ 
menu, when bad^ heallh obliged ne to desUt audeome to Eng** 
land. From the Allowing 1 had prepared Uieltbrcs, but had 
nol made any experiments on their strength. ^ 

K^vt Tube* Agave Tubeiosa of the Hortus Kewenius. The large leaves 
roia. q( this elegant speciea^ whkh has lately beOit introduced into 

Bengali are replete with strong white fibros, far supertor in 
. appearance to tbosc^ of Apve America^* (No. II of my first 
I>a|)ef.) 

Musm. Tbeplinlain, in iUt^ld statej abooodiin strong 
fibres^more or less fine. The spectes whibh we^ndl Coecktea, 
yields what ti«al(cd Manilla hmp : at leeit it wai tent to me 
from China as that plane . c / 

Helictcris iiora UelicterU lsora« The inhabiiaoU of Ihc Malabir mounUdM 

employ Uus material for making twine and cordage* In Wy* 
naad they call* it Ky*wid]a*aara.-^)t isatrong. hit rather coane, 
and of a duU'cohiir. Vvious spevies of Side,‘particulhfly 
Jlhombifblia, and FerrplooiAdta^ yield nncommonl^*Abe fibres. 
y In.^Rhomblfotia they are perticulvly tMirate. (Ii^nalobata 
and Sinuata also abound wiih them. In abort, Iheobcdeofthe 



plants of this vxien^ivt natural order, called by L^hiuecU^^Co- 
fusnilerm, tod by Jaxieu, ^aivacew* are furo^hfdi^i^'iub* 
sUtuies ^ bemp and flax* . ^ : > 

,P.*8«. darogles 6f*ii>oet of the matertaU mentjor^ed in ibtt 
papert4lu#t|D my poiaesttons and U is nry mtentUm to 
fojifi then hidiiw iast-india Company's Moseum, in Leadenhall 
^SUeeC'. ; • 
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Some Aecount of a tety nngxAtr mi importtmi Alum Mine neor r 
Claigou^,alpruenf ttorkeiby Mernrs^ Mackintosh, Kvoz, 
and Co» TgAen by Dit:lalioftfrom Mr. Knox, by the Edrfor, 

A T Hurled, near Glasgow, the work^ ofMeisrs, Markio* WoBdeital ex* 

tovhj Knox, ami Co. the aluminous achislu^ lies 10 inches tha'k 

above a coal, at all nisfance^ fiom the da). It u at pre^c nt 

worked at tlic dejilh of 30 fathoms over a coaVpit workid tor 

throe ceutones, and now in work. The <hp just sufficient 

to keep the whole rxcavation quitedry; and the h bislus above 

becomes decomposed hy oxijpmHtion, and falls clnmi * in con* 

sequence of ihe working maintained Jniing (hat long sciiesp 

constantly in the same apartment and at the !owc*$l poitn. The 

cxcaiation is now at the prodigious elimensiom of a mile in 

length, and little lest in breadth. The coal stratum thus taken 

out, U regularly 5 feet^hkk. About (he ym 1020, a 

tack or Icj^ still extant, deacnbci it ue an extut^ive going 

work; and particular precaution is taken lest the lenant ^ould 

work the wiiole ofit out. It u upon (he eilalo ofth** harl of 

Glasgow; and the scUstus h the ^me as U allu led to by f)r. 

Black in his lectures. The alum workH perhaps the largest 
single woik in Greht Britain, and probably hi the whole wo. Id; 
and this article being now equal in quality to (hal of Italy, is 
ex])Qrted to foreign parts instead ol our manu&cturcs being 
dependant on supplies trom abroad as fi>rmer)y. 

The whole roof of this immense cavity bu^.g rsposprltothe Cuneus and 
atmosplieiic wr, is in a iiaie of gradual decomposition. This 
process H so stow, that in the long perm of time betb/e mea- 
(loned, the full loof of 10 inche> is in no place gone, lx AnVei 
off by the oxigenation, and (ails down; :a which laK sstnatroo, 
the oxigcnaiion go< son xxpon liu* dry flew, and.swells up tiie 
mats of a huts light spicular elflore^oence to the height oflhrce, 
four,and even the whole five teet oftbe exiavatiom 
Th combination of cii cum stances in this weak, aic very e^. sUttnlar com- 
traordinaiy. Hud the sdustus been disposed on thu llout,W bSfiHMfttr* 

SlMrt 

e lo the coal excivitioii« eoe-tooitb has beca left u pJlan to kup- 
port iti The) ire roand, and shout 1$ het diameter. 
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itead of the roof» the o^gmttod turiece cajjik bo( hive fiJleo 
off; but would have covered the mfexior portion* and pat an 
eternal stop to the process* Had the coal w<Nh been carried 
on from the lower to the higher, parl» the waters wouM have 
been left toaccooiulate* and would baye dissolved the effiorei- 
cesce as fast as it vai iurmedf Or* had this eiteosive simple 
aparlmeut bees abandoned as is usual in collierieSj at much leii 
ptriods^the same effect would have followed* And* with all these 
advantages* if the length cf time had been leu* or the extent Of 
lariacc more junited* the slow process of efflorescence would 
have been iolally inadequate to die supply of a manufactory* 
Or lastly* if a greater Dumber than onual of pits had not been 
left uafiUod* so dccuIaUofi of air equivalest to the efflorescence 
could have followed* 

In these pits k found a very singular efflorescence of sulphate 
of magnesia growing in fine spiculw* about a foot icriengtii,aRd 
covering a space of 40 or M yards sqeare, like a crop of com* 
It has been much injured by vidtori who have trodden it 
down and t^en parts away. 

liine-stone is got at the same woiks. It lies over the schis* 
tus* generally about $ foet thick* moie or less. It is horixon* 
tally separated info two by a veiy tliin seam of crystallization* 
in which (he miners moke their blast* which throws dowo the 
lower poftioa* and kaves the upper as the roof. 

Very beautifol effloresced pyrites* the residue of foe coal 
works* are found among the decomposed schiitui* and gre 
worked with otlwr p^lcs for copperas, 

Sdustus* i.—*Teo inches thick native nateriah very dqpse 

evBfi with conchmdal fracture, 

2 .—First stage of decomposkioat Dirty light 
brown exterially* with efflorsecence* and 
SHuaeroui small cracks throug^mut* shew- 
ifig the shty texture. 

S.«-*Third state; More iplk and wswtheredil^ 
Many parts flakad of* White saline* 
diwty thin covering of effleresee&cOv and 
aaliae matter in the cracks evidently for^ 
cing the them aiui^* ^ The aalt tastes 
^ rough*agid,eAdiam^pf>asu*.Sh|ktwo^ 
or silky appearance here and (h«e tike . 
theflowen ofBenzion* 



VBIT rms CLQATB. £35 

4.—Fourth state: Light vhite, or very ]^e 
greeuiih white matt, conMiUng<£the lilky 
or fine fibrous salt, intermixed witli flaky 
ingments of the yet ondecomposed scbit* 
tas. Id two of the specimens where the 
damp hat operated, the efRorewent salt lies 
closer, is more adhereot to the schistas. 
and i« greener in some places like sulphate 
of iron. The ult h very soluble in water, 
and half the weight of the mineral in the ' 
state No. 4«ik taken up by that fluid. 
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MftJiod wtaolng Cloth of a turprmngly fine SnotUy, By 

Hr. WlLLIAH Ntvtlt.* 


x 


HE lAveotoracquiiiiU tbe^ecrettfythathe hai diicovereH Veryiii>eclotfa 
an improvement in the art of weaving, which cerliinly will 
tom oul a great national advantage. Inch. 

By thif improvement cotton, linen> and silk goods, can be 
made much sooner and finer, than by any method yet disco- 
yeredi Upem this priDCtple he has made a small piece of plain 
lilk cloth, from hard thrown Mlk in (he gum, that conUun^ the 
amaamg quantity, of 65,516 meshes id ooe square inch, or 
256 thr^s m the ind ot the side, which U double the number 
in any cloth before made. 

It is tmpoHstbte tor any reed-sudter to make a reed half sc fine 
•a to weave such cloth upon tbepreaent principles of weaving; 

C d even if that could be done, oo weaver could make use of 
: but by this mt^od, he may weave^ as fine cloth in a twelve 
hundred reed as by tbe preseot method in one of tweni)*rour 
hundred, and with lather Ihm more trouble. 

He sent speament of both silk and cotton cloth, svoven 
upon this principle, and materut advantage may be denved 
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tbemcihod is netted u 'it wU ncptk&leJ to* £ CMimHtee of Vkt 
very simple. Societyj cojHiitf ia adding more Uire^ of the warp jjrilhin each 

dent or split oTlhe raed than in* the comnoh way; ibr in«tancei 
(hat wherem (heeoeifDOS node there aie only two threads ip 
the reedt (bereare epoo te plan three or four. 

The weft or shoot it thrown to the coouson yfBy >widi a 
single thretd*. 

When ihe cloth is *WeteD and taken out of the bom, it has 
the appearance of being hvred or i^ped, t^e .^e of the 
reed ocasioniog that partofthe doth struck with it to look 
thinncfi owin^to the threads of the wmrp being farther apart, 
itmes eut The cloth is then to be weC in water, and in that state to be 

repeatedly stretched across by the tepdt backwards Eodibr- 


More thrfrvU 
of il>« warp* 
lhas ustial are 

pawed be^ 
tween the 
deois of tae 
feed. 


pnUed. 


wards corner ways; by this means the* threads, which appa^ 
rently formed the stripe, or close part of the c!otb^ separate 
from each other, and become difToied at ^oal distances. 
The appearance of stripes being entirely removed, the cloth 
becomes of nnexampled fineness, and snctremely regalar in iu 
iextore. This operation must, in cotton fabrics, beperforouid 
before the ch>lh goesto the Veacb*ground. 

Silk goods, vw being taken out of the loom, roast be wet apd 
well rubbed, as in common mode of w&shipg, and that 
stretched baikwaros and for^ds, as.in the manner abo\*a 

4 

directed for cotleo goods. 

In silk goods, the warp and well may be,b<Hh alike j in. 
cotton goods the wefl mny be soAer, but of tbexSamaiin^neM. 

Mr. Neven stated, that one linen carobirios owy ^be mada 
marh superior to any hitherto made ip France; and t^4hot^ 
there are thaw tiifead^ wdthlo each dent, or split oT^thp r^M 
.whilst the death is weaving, yet (he beadles or yields lift up 
(he threads alternabdy ttifougkout (he whole breac^ of tte 
cloth, and that there are aboal 250 shoots in an indi* 
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✓ 

JEWrart a j^iar^ow Wr. H. St«inhai?X», dated FubiKk, 

Jan. 30, ia07. 


I 


F {kt phenbiQtftTon below deicribed baft already allraclcd New luad of 
coticci or if you tUnk iluaworthy of ft, 1 beg you to condgn it 
to obllvjofl; but if it ift worth aUentioni it may perhaps find its 
way into soma corner of yob r \iilu able Journal 

June 28^ ISO.5, between *10 ard ]2 A.M. being off the 
coast of North Wales, iliree or four and (he ship going 
with a pleasant tiHe-winii» about three knoU |)crhour, I wai 
agreeably surprised^ wUte standing on deck> t<i perceive llie 
sliadow of ay head in the water, enviroised by a lunvncuft 
cia*io,appareQtly eight or nine feet in diaaieler, of a bii'liant 
white colour. It appcare<) as if formed by ll>e reflexion of the 
nyt of the tun upon* minute white pnrtich^s ir> the water* 

However, neither land nor perceptible globules of air ctmld be 
diacovered upon close examination. A similar appiniranre, 
lurrouiiding (lie shadow of the head, upon lh<* dewy grass, is 
occaik>na]!y obterverl ihordy afler sun^rifte, but tinged with 
orismitic colourv and of small diameter. Thr riitttlur min- 
Dow in the ipray of water^fallft, bears a nearer rcsembhincc to 
the above^eolioned a])pearaiHrc; but then* was here no per* 
ceptidJe tMf^rc^iNe one could liardly produce 

the brilliaiil appearaacei I merely mention ihu lari, as I do 
jtOl remember to hove seen it noticed, as ti may perlrdjH serve 
to elucidate aotne hypothesisi or be applied as an example of 
some taw, observed by an unprejudiced pi*r«)n. 

1 need hardly add, that though several viewed the pheno* 
nmon, each saw the iuminoos halo (mfy around his arn 
had. , 


XVI. 

Letter to the Editor, conc^nit^ the Biacking JorLtoihsr. 
SIR, 


Y, 


OU will hot, I truit, be offended at beinf^ consulted re* 
specting a manu&cture, bumble indeed iti kind, , bat of. no 

.tnaU 



lOffiiaporteMJ b 4q^fe epoaoa^ I ^ 

ibpe} tud blxtU. I have teeo leveml fe^pa for ^ii^hhtd* 
bg| idl of w^h (^jpcared to be ill-^mbined ^mgoi—^ of 
Aom GCAtaipit^ leverai fogredinats ei^ usde&s or burtfol* 
The baiei of atl were ivoiy black> ci)» and vitriolio acid; Iwt 
in ruob vi^oe and indetermm^ pn>portfont» such aatw^ 
potoyworthj that there could be no certaintjr of a perfect 
ttUturatioDt nor any security of the leather from injury. Cer¬ 
tain U is, my shooa and boots do not last so long as they were 
wont tone twenty years ago; but whether this is owing to the 
corrosive quality of the new^fodiioned pigment now in use, or 
to the more expeditious, although probably lew perfect pro¬ 
cess of tanning, I am at a loss to determine. If you. Sir, or 
some of your ingenious correspondents will favour the uniter 
and tlie public with a good recipe for liquid blacking, you 
not only render a service to both, but likewise prove the means 
ofabolifoing the frequent but neforious practice of esetorting 
lums of money (one to five guineu) from creduloiii footmen 
and their sapient masters, for worthless dr pernicious nostromi*' 

1 remaio. Sir, 

Your constant reader, 

and obedient humble Servant, 
Bri4M,S6Jan.mi. C. 


nepfy. 




Taa disposition to exhibit marks of (he most fasflftosa 
nntness in our clothing, is one of the characters of rafoed* 
society. To give a glossy black surface to led^^' when' 
cleaned, is considered as one of the requisites dm taton- 
lion; but I do not know that any of the plgtheato 
used are entitled to much commendation for the*effects 
tiie venders ascribe to (henl. ^To render leafoer fiexible/ soft, 
and impenetiuble towalCT, and at the same time,shlaiiigi dOht 
not seem to be practicable. Od-greato^and bees*wax,:.wilh 
lamp-black, or ivory-Uack, are the principal ingre^^s in tbCs 
GOmpositiom for the form^ parpdae; and (he latter has 
been effect^ by sOgar dmolved to beer or watef, ^h tba 
edition of the bUdr. There does not appear to be a^ m- 
aaa why (he propbriioos ihouU be omaideredat of gf^at 
Wm^iantfa, For hoot^or A )e» ia ite w^ 
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z corr pound of wax and taIlow> with lamp-black, will probably 
be found amo).g«t the aio.sl usiefui, il'laid on before the fire, in 
order that ibe porci of the lealacr may becloud; but llie 
aquooui^ cuiupound will be picfcrrable, where (he mere ap** 
peararicc h regarded. 


SCIKNTIHC KtVVS, 

A^frouohty* 

HF frieiKh of astronomy will le.im with ph asurc, that the 5robrrc0tji«f^ 
c':<cru\tory of Sceberg, founded by the late duke of Saxe* 

Gotha, will not much longer remain in the decried sbi toil las 
languished in since the dc^Uh of that prince. M. de Zacl», 
w’ha directed it, and had retired under (lie protc-ction of the 
Dowager Duchess, will attend that princess into Italy. Con* 
sequejitly, lie will icsign his place of a^tronomei, which, it i< 
hoped, will !>e given to the cx^lcbrated Dr. On)crs. Tlie ob« 
servatinr.f c f Seeberg, after a short inlervJ, will be renewed 
with new zeal, ind will continue to add to the treasures of 
astronomy 


Bcavtrt in Wesiphahn* 

A German Journal informs us, (hat beavers evist in West* 
phaha, on the hanks of the Lippe, where they niainlain their 
utuation, not with standing the efforts oi the hilmbilants (o de¬ 
stroy them. It is eusy, say the narrators, to prove their cxist- 
eiKc, by the great number of felled trr:cs on I lie banks of the 
river. Ought we to conclude fium this reuiark that thcl)eavcrs 
of this district live in stKicty } The lacl is of sufficient couse* 
quence to have deserved a more am pic dctsul* 


Bc»vei$it)Cer- 

niiiuy. 


Leifer from the Ker. Peter Robcrts, A, 

W'Ver/aw, Dfnbigln/iirc, Dec, 27, I80t?. 

Sir, 

In looking back over the nuinbenof your interesting Maga¬ 
zine, I find, at the end of that for January List, a notice given 
of '' An inv< ntion laid belore the Celtic Academy, of a mode 
of corresponding with men, whose language is unktiown, 
with expedition, without previous study, any expcncc, 
'' tlie least trouble, or tlie smallest tabo j. of the mind.*’ 


The 



SCtEKTIFlC KEVI, 


The liltle Iraci which accoTnptknios this note, and which, ai 
wiW appear by the dalc^ was published in A. D.) 802. piesenU 
a mode of soch com'Spondcncet wiihthe ftcililies above men* 
lioncd, in as great a degiee as (he subject is capable of; and 
as I pmume you wilt ihiiik it just liiat whatever be attributed 
to such an invention, or the priority of invention, should be 
attributed where it U of right due, 1 take the liberty of rc*' 
questing you will have the goodness to notice this in your 
Jnurnali in iQch manner as you shall judge to be the mo^t 
proper. 

Whether the mode presented to the Celtic Academy bears 
any resemblance to mine or not, 1 have not been able (o leant, 
etui can (hercforc make no comparison as to their relatise ad* 
\an(agcs; but) hope you will allow tne, Sir, torctb; mine to 
your consideration, being persuaded that one so sc^entilic will 
pct<viv'c the nlilify of my mode, and the case witlj which it is 
])ractK*uble, a< «ev^raI others havcdonc. 

Sliould it ap|H*3r so to your judgment, your noticing it as 
such w ill be a particular favour to, 

Sir, 

Your very obedient and humble Servant, 

I'kTER KoDI ATS, 

’) Ire |):in>;ilklct with which lltc author has favouretl me, is 
cijlif/ed Art of Uiiivcisal Correspondence," and is com¬ 
prised in s\\L\ n pages. I'lie author's instructions are, that (lie 
ciirrcq>oiulonis be piovided wi*h a double dictionary ol the two 
languages, and he uses marks or characters to denote the in- 
(lesions the pronouns, and some of the most necessary of the 
conjugaliojiA* These characters being ftw in number, and 
simple us well us universal, arc easily remembered and applied, 
and ull (he irregularities of that part of latigaages, which they 
rt‘prd5ciit ant done away. The murks denote, I st, the articles 
a and /h, seldom used; 2J, gender, number, and case of sul> 
itantiveij 3d, coiupvrisun ofadjec*tive<; 4th, pronouns; 5lh, 
lenses of verbs; ar)d 6th, conjunctions, The ready applica¬ 
tion of these is shown by appropriate examples; in which, be¬ 
sides (lie genera] advantages of the system, the reduction is 
bi'tnccn one fourth and one third of the common extent ot 
wiitiiig. 


i'liiucu ly P. Da Puote, Id, Pobod-bucci, OxtorU-Sircee 
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APRIL, 1807. 


ARTICLE I. 

On th' Injlam'itable Gas Jormcd during the Dislillation nj Peal, 
Ay Thom AS Thomson, M.D, F.R.S.E. Comtaunicaied 
/y t/ic Aul/ior. 


I 


r is well known, that when vegetable substances are ex- inflammable 
posiu! to heat, in close vessels, they arc decomposed, and yield, 
amoiIother products a considerable portion of inflammable 
air, which varies In the colour of its flame, in its specifle gra¬ 
vity, and in its other properties, actxirding to the substance 
from which it has been procured, or the d^ee of heat at 
which it has been evolved- 

The examination of these mflamnabie gases forms, at xheir nature 
present, one of the most dHTtcull branches of pneumatic ehe* tiiije 

mi^try. Neither their number nor constituents have been 
hitherto ascertained with precision; and some of the most 
sagacious and best-informed chemical philosophers have em¬ 
braced opposite opinions respecting both. According to some, 
they may be all reduced to three gases with which wc arc 
already sufficiently ac<iuainted; whale others consider them os 
tiable to an infinity of variations, or limited only by the pro- 
VoL.XVh—Apaa, 1807. X cesses 
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losses of lUc operator, and the nuniber of substances frnrn 
which ihi'y aic oUunKsl. That we arc already acquainted 
M'ithall tiu* Miflamm.ii'h*^nses from vegetables, which it is po:* 
siltle to ioMu, isau O'ldnion wh ^h but ill accords \siih the pro- 
M ill imjH*iled ^taU-ol cht fiik.i’kiiowli dgci But il is to be 
hoped, liir I he riiiuie p; ogress oi liiv K'ldne, that the oj)positc 
doclntie i«e(pinl )* liuloLin l(*cl; for. were ihe number of sudi 
ga;e.s uulefinhe, l*iC (*xaminatinti of lliein ^ould l>e hoI only a 
disgusting and lmpcles% ta^k, bul aitogeiher useless and nu^ 
guioiy. 

*riir''-e djslinrt infljinmaldr gasc; from vegclaMc^ arc at 
]>iCM*nl kiiowinand cliaiudeii/cd \Mth coibideiable preiidon* 
'J'hi 'C .iVe, 

1, Oridi’,(ix<i acrinaudy evafnim'dnnil analjzed by 

M( I'luik liAnks^arid la(<*ly ^heun by Mr Wilbam Henry«lit be 
not nnlVe^iueiitly p^odused duiing the distjIhilMi of vegeluhic 
subs.i,mv.s. li is cliaruderi/ed by a spirdie gravity, nearly 
eqtinl lo that id t ommon air. by the blue floinc with wlueh il 
burns, the ^mull ([uantity (ifijNsgcii wlinh it rousume^>und the 
^reul propmlion iifi arbunic add whVb it (orm^. 

IL fl'/ a g.js vsluch li^cs s[tonlancousIy 

liiiriMhai'hi’^ in hoi ^scalher Iin sjH'iilic g/aviiy is e\;ir^!y 
O-liuhs of ihrit ol (omuion air: il bu with a \shiU'tlam>s 
<o'.. allies (H.cr lu bu'k ofo^sgeii gas, and forms ll) iiS 
oanb.dk d eirboiiK miJ. 

111. (iuy, ill Si:futc.irhurcfid !!,^droccn, a pa^ whith 

is puKs.jeti !>i ib^tiiling a niivluir oi ibui parts sulphuric acid 
anu one {ui! nlcohol, an ! w\k!i M(« \Vi!dam Hcuiy hus sjiuwn 
to be esolseU in gio.u ([.lanl Ue- liuiiiigtlie combustion ofpit- 
coah It i> I har.ifleiizeo m the pnn>e4t/ which it ha.- ol 
Ki'irg it^ gaisuiduiun And as^Uiiniig lliai ol an oil, when 
in IN' .1 .Mill iht* i li.iii > its bulk of oxymuriaUc gas. its 
sjnMia gM\ity«N 5}-UHhs of that uf coiauion air. Il bums 
a ieIlowi>!i wluw tiami., like oils, :ind emits mori. light 
than anv other gas. It con^ume^ ihite muhh its bulkofo.sy- 
pi'ji z\\ and Ibnas iwltv ik bj.k tu cailxnnc acid. 

rhelti'tof llicse gJ cs i% coiisileKd at piescnt, by Ihe 
grcatci nmulKT of as .i compound ol ca.bnn and 

ONV.tM, the two !a4 as cximpoerd of ' irbon and hydrogen, 
(lillciaig lioni cucdiolher in the proportiou of carbon; uit fi^st 

couuuiing 
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containing the smaller^ Uie scrondj the greater proportion of 
that con.slitaent. 

It’an)'conMunce is lobe put id the experiments imme-Ncwpstojrj'# 
diatcly to be ( 1 ^* 12 iUid, the gas which forms the subjec t of this 
pa|)er constitutes a fourth s|K*cic5 ofinllaonnable arr liom vege* 
tahler*, to which the name of hydrogen nmy bo 

given, a name already applied by Scrthollct tocailxuiicoxjLle, 
but to whii h the gas from pi^at is much Ix'Uer cnlitlcil. If f 
shall be uiUbrmnatc as to (all into crn>r, 1 hc>|>c (hu dlHi* 

(ully of the siiljul will. In some measure, constitute an 
apology. 

Hitherto the ga> obtained during the distillation of peal, has Gas from peat, 
been cxuniinod only, as far as 1 know, b> Mr. VV^IlMni Henry, 
of Main hesler. But as tin* jmjpertics of hi> jju< diflor 
tially f^om those oi anue, it is very cKmr that tliC gasea luubt 
have l>ccn of' a ditiercnl natiuc. LkIcccI, I have a^^iertainod, 
by C'^ pcrirmmt, that dtlfercut kiiid< or|)eat yield diflcienl kind'* 
of gas, though I ha^ vnotlKell «o iixtmiatc as to form uny gas 
posse SCO of the properties which he describes; doubtless, l)o« 
cause tile whif h he cjnpioyed vciy di^crent from any 
which 1 coLiid procure. 

The peat used in all my experiments was the kind coav The <j1j- 
monly sold m Kdinbnrgh: lUqualily wa^very indiAWent; fur 
itwassofl, browfKotourcd, and vcTy spungy, and lou^clii i(sdJ({*Rju. Cii.i* 
texLuro, Ils specific grjvjiy w;is only 0 ,t' 0 <). Whon ku]»t at |*j“ 
the tenperatnre of ;^00*, it lost l-4lh of iU wx'ighl, Udwixii ’ * 

40()^ and it smoked, and was chuned, emitting the usual 
vapour of hurjnng peat. When heated to redness, in clo>e 
vessels, it left a very brittle charcoal, amounting to l-4(h of i;< 
weight. Wlicii burnt in tlicopcn air, it left a ({uantity Hfyeh 
lowish grey a dies, coplaining iron, amoujiting to i-totnli 
pail of (he peat, GcKid peat is much denser, not so caoly 
dccoR]posed, and approaches more closely to coal. 

With this peat cut into small fragments, I sometimes filled 1'^perimenrs 
an unglaacd earthen retort, snmotim<^ a castdron bottle, and 
then exposed these vessels respectively to a degree of heat conmMbtc rh 
which was purposely varied in the diflerent processes. SomC' 
limes the peat was kept (or a coniiderablc time at a tempera* 
ture not exceeding 500'**, and when all gas had ceasi^d to come 
over, it was raised to a red heat. Sometimes it was placed ut 
once in a strong red heat, and sometimes it was never allowed 

X 2 to 
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ZxMhinenti (0 become red during the whole prot'ORs. The>e variationi were 

^nToc^ncin *^^^**’*^‘^ loa« eilain how far the nalure of Ike gas depended 
fl .riiuiabli ^«f upon the temperature. Bui the results were not quite satis* 
frompcau Ihrlory. Somelimes the gas was the same, though heat 
differed; and sometimes the gas varied, (hough ell thecircum* 
itanceti of the process were at ekacll; as possible the same. 
The differences I am disposed to a^cribe to variations in the 
properties of the p^t employed* The pi bepn to come 
over very speedily. At first it was mixed with much carbonic 
acid; but the proportion of this gas diminished as the process 
advanced, though in one instance only it disappeared com* 
pletely* Tlie quantity of ps obtained from a given bulk of 
peat was much smaller ihiii what is yielded by the same bulk of 
wood or pit-coal, owing probably to the great difference of 
weight between them. 

I never suu ceded in procuring the ps perfectly pure, as« 
besides the carbonic acid already mentioned, it always con* 
tained a portion of common air, varying from l*8th to l-4th 
of the mixture, according (o (he process. It was always 
greatest when \he cast-iron bottIe> were used, and least with 
the sloue-ware retorts; owing partly to the smaller size of 
the former, wliich did not allow me to throw away so great a 
proportion of the gas which first came over. The presence of 
common air rannol well be accounted for on any other suppo- 
sithm, than that the vessels were not altogether aiMight; for 
the tabes which conveyed the gas to the water-trough were 
very well filled. The $t 0 D 0 »ware retorts are known ^eady 
not to be impervious to air« 

To remt’ve the carbuntc acid, 1 a1 first washed the gas in a 
brge quantity of wat^r; but finding afterwards (hat a portion 
of carbonic o^'id still remained, notwithstanding this process, I 
removed it, by ws'^hiog llte gas in )ime*water. 

To ascertain the p^poriifm ol common air contained in the 
gal, I employed nitious gas, according to the method of Mr. 
Dalfon, alter havii^g convinced myself of the accuracy of that 
method by re{)^aled e\perifnentf. Into a long narrow tube* 
graduated to lOOthsof a cubic inch, a portMm of the gas to 
be examined, is introduced, and its bulk being itoiad eaoietly, a 
determinate quardiiy of nitroos gas, previoady measured ii a 
similar tobe, is let up to t(» If any common air be present, * 
the boft (ff the two gases gradaaliy dimuiisket. The dMno* 

lioa 
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IlOQof balk^ whatever k may be, U noted doWQ» and multU E*p«™eni* 

, , , -auflobiervii- 

plied bjr 0.30842! tke product is equal to the measures ot 
oxygen, present in the inflammable gas. This quantify being ^uui*jbc gai 
multiple b) 5i gives the bulk of common air mixed with the 
gas very nearly* 

By tills process, I ascertained tliai the gas procured by the 
first distillation of peat, upon which tbe greater number of 
experiments .were made, was a mixture of 

Inflammable gat • * • * 83 
Common air ••••«* 10 


100 

or it contained 12 per cent, of common air* 

1* This gu had a peculiar esapyreumalic smell, similar to 
that obtained from pit*coat and Irom vegetable substam ss in 
general by distillation. It was not deprived of this ^mell by 
agitation in pure water or lime-water. But alter washing the 
gal in liquid cxymuriatic acid, 1 could no longer permv^e it. 
This smell is usually ascribed by chemists to a smail quantity 
ofempyreumStic oil held in solution by the gas^ an opiiiiuo 
not yet verified by any direct experiment. 

2* It is not^ieasibly diminished by standing over water; 
oxymuriatic acid gas does not immediately psoduce any change 
on its bulk; a proof that it contains no sensible quantity of 
olefiant gas. 

9. It is extremely deleterious to animals when drawn into 
the lungs* Some years ago, wanting to empty a large air* 
holder filled with gas evolved daring the JiUiliationwf wood 
(which is probably similar to the gas from peat), inadver¬ 
tently applied my mouth to (he pipe, to draw out ibc witli 
more rapidity. The consequence wa<, that after about two 
inspirations, I dropt down on the floor insensible, and my ser¬ 
vant, who supposed me dead, ran out in a inght Ibr assistance, 
and had returned again bcibre I recovered. On coming to 
myself, I recollected applying my mouth to the stop coc k, but 
was conscious of no uneasy sensation whatever previous (o 
frintiog. Tbe recovery, however, was attended with very un** 
pleasant sensations, which continued in some measure during 
the rest of the day* 

4^ lu specific gravity wa<; 0.8858, that of common air being 
reckoned 1.000* To see whether the gas altered sU nature 
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Experimenu ^ccjMng, it vras left a month siandin;; overan open trough 
in- specific gravi^ was now found to be 0.8534, or 

flammabic gu About !-2000th leas than wli^ newly deprived of its carbonic 
from pear. acid. Though these exjieriments were made with as much 

care as possible, 1 think it not unlikely that at least a part of 
this small diRercnce may be owing to errors committud in 
weighing (he air. 

As the gas was not pure, but contained 12 per cent. ofcoD> 
m m air, it U obvious that it would have been lighter, tf the 
air had been altogether absent. It is now perfectly estab* 
lished, that two gases, when mixed, do not sensibly change 
their bulk, unless they have the properly of combining inti¬ 
mately, and of fi>rming a new gns, which is not the case with 
the gas from peat and common air. We may therefore, from 
tlic prece<ling experiment, deduce the spedfic gravity of al> 
solutcly pure inflammable gas, from peat, by calculation.^ 
This method gives us the specific gravity of (he pure gas, 0*S 128. 
Hence, 100 cubic inches of it, at the temperature of 60^ 
would weigh 25.16 grs. under a mean barometer. 

When this gas is mode to issue from a narrow aperture into 
the open air, and a lighted taper brought in contact with it, U 
catches fine, and burns vrith a beautiful Uuish red flame. 
When mixed with common air in any proportion whatever 
that will burrr, and kindled in a close vessel by an electric 
ipark, the flame is always pale blue. If it be mixed with a 
small proportion of oxygen, it burns with a reddish blue flame t 
but with its own bulk of that gas, tlie flame is a line white. 
After combustion, a portion of carbonic acid may always 
be detected in the detonating vessel. I'he bulk of the mixture 
is always diminished after combustion. 

6. To form precise notions of the changes produced upon 
shisgas, by burning it with common air and with oxygen, a 
considerable number of experiments were essential; for as 
these experiments are necessarily made upon very small quan* 
titles of gai, we cau hope for correct results only by taking the 

mean 

* * Let A be ibe bulk of commoo air m the mlxiurt; a, its specific 

S;ravviy; B, the bulk ot inftammable gas t x, iti specific gravity, aud c 
The specific cnvkcyof the mUiute. We have Ac4-flcKAaf Bx; 

Ac4Bc^Aa 

tad » » *». In the presentoae, Aalfi, a vl*; 

B 

aid ea«0-8954i from which we deduce x^.9WI. 
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uieaii of a great number of trials. The following was the plan Ex{ierirMat« 
which I followed. 

, (l) Be/bre beginning eacti set of expenenents, the inflam-Aamnuble pi 
roable gfis was carelully examined by the method formerly de- 1^*^ 
scribed. 


I (2) Common air was always taken as composed of 21 parts 
of oxygen and 79 of azote. 

(3) The purity of the oxygen gas employed, was ascer¬ 
tained in this manner: 20 measures of it were let op into a 
graduated tube, and measures (»f nitrous gas added to them. 
The diminution of bulk was noted down, ^nd multiplied by 
0.3()d42. The product vs*as tl>e portion of oxygen contained 
in the 20 measures of oxygen gas employ<.'d. If (hj product 
amounted to 20i I concluded that my ga« was absolutely pure; 
if it amounted to 10,1 concluded that the gas contained halHts 
bulk of azote, and so on; whatever was wanting to make up 
the 20 being always considered as azote. The oxygen gas 
employed was partly procured from manganese and partly 
from hyperoxymuriate of pot*a>b. It was purposely employed 
of very different degrees of purity, in different experiments, as 
I wanted to ascertain the effect produced by the presence of 
different proportions of azote during the combustion of the 


gas. 

(4) Thirty measures of the inflammable gas were generally 
employed. They were equal to 0.3 of a cubic inch. Each 
measure of oxygen and air was always equal to I-100th part 
of a cubic inch. 


(3] The gas and the oxygen w«»re measured separately in 
narrow tubes, and then let up fuccessivuly into a cylindrical 
glass tube, furnished with the rcc|ui»te apparatus for passing 
an electric spark through it. This glass tube wa^ previously 
filled either with water or mercury, aa'ording as the combus¬ 
tion was wanted to be over water or merc uiy. 

(0) Immediately aflerthe combustion, the residual gas was 
lei up into a long narrow tube, to ascertain its bulk. 

[7] It was then washed in lime-water, and the diminution of 
its bulk noted and abscribed to the absorption of carbonic acid 


gas, 

(S) In some cases, t])e residue, thus freed from carbonic 
acid, was mixed with a fresh portion of oxygen gas, returned 
to the detonating tube, detonated a second time, the residue 

X 4 measured, 
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tmmni, aod then washed ni Ihoe^ater^ and meaured 
again. But in the greater number of experimanU^ tiui repeti¬ 
tion WHS not necea&arjr, and therefore omitted. 

(9) The residoe« ^prived of its carbonic add# being put 
Into a hmg narrow tube# a determinate quantity of nitrous gaa 
was let up to U, and the diminution of bulk, if any# was noted 
and multiplied by O.S6842. The product was considered as 
equal to the measures of oxygen contained in the residual gas. 

(10) This portion of oxygen# together with the azote known 
to hate been present from the first# was subtracted from the 
residual gas, and the renaudcr# if any# considered as tnfiam* 
muble gas unconsutned. 

(11) In some of the experiments# this method was consi¬ 
dered as not sufficiently precise, and another was employed. 
The i^idual gas# deprived of its oxygen by nitrous gas# was 
washed in a saturated solution of sulphate of iron# till theirisole 
nitrous gas was absorbed. From the remainder, the portion of 
azote present in the nitrous gas employed# was deducted. The 
residue was compared with the bulk of azole known to have 
been originally present. If it exceeded that quantity# the ex¬ 
cess was considered as inflammable gas unconsumed. 

From this account it will be |)erccived that there is some 
uncertainty respecting the residual unconsumed inflammable 
gas. We have no test to apply which can immediately 
indicate its presence; ibr it will not bum with oxygen# unless 
its quantity be considerable. NotwithsUuding this uncer^ 
tainty# fay varying the proportion of oxygen# and its purity# we 
obtain results safiicientiy satisfactory. 

7. W'hen the gas from peat is mixed with its own bulk of 
coiBiuou air# k will not bum at all. But with two, three# four# 
and five times its own bulk of air# it burns. The combustion 
is most complete with three atmospheres. With five# the 
flame is extremely feeble# though most of (he gas is con¬ 
sumed. The following table exhibits the result of my experi¬ 
ments. The gas used contained per cent, of cosimai air# 
and the experimeuts wete made over water. 
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Measures 
of Inflim- 
mabte Gai. 

Measure 1 
of Common 

Air. 

Residue at* 
ter Com* 
buatioo. 

DiUOfWbcJ: 
>vashed in 
Umewaterj 

KilrouiCu 
aJiled to 
Keridue. 

E^enneott 
and obaer?aN 
Sulkoi tLOoiontheb* 
Mixtiu" pi 

liompeat* 

1 

30 

so 

No Combiutjon. 



2 

3 

31 

42 

54 

51 

12 

00 

SO 

90 

92.5 

64* 



4 

12 

60 

61 

59 

17 

55 


Bat before we can form any estimate of tlic reiuU of the^ 
experiroenti* it will be tiecei^^ary to separate the pure inflaiu- 
mable gas and oxygeTi from the asote* aird likewue to note the 
cooposiiion of the residual ga&« as bdicated by the trials. 
This is done in the following table. 



c 

pU 

S£ 

'3 

9 V 

s ^ 

2S 

0 

8 

h 

♦ 

fj 

• 

9 

'O 

fl# 

V 

Ed 

•9 

*3 

*8-6 

11 

Qs 

'i 

X *5 

gU 
^ 0 . 

Comporrof Residue 

a 

u 

M 

K 

0 

1 

N 

< 

1 

1 

J 

1 

26.4 

6.6 

1 

26.6 

1 ^ 

No CombostioD. 


_ . ^ 1 


2 

18.5 

9.32 

35.18 

63 

1 

54 

$ 

51 

l.io 

35.18 

14.72 

3 

26.4 

19.4 

74.2 

120 

92.5 

6.5 

84 

koo 

74.2 

3.9 

4 

10.6 

12.6 

46.60 

1 72 

l! 61 

2 

59 

7.72 

46.0 

2.68 


From this table we obtain the fdlowing. 



Inflamma* 
blc Gas 
consumed. 

Oxyieo 

coDiomed. 

Diminmioi 
of bulk af¬ 
ter orbo* 
nic acUl is 
remoTcd. 

Carbonic 
acid foims. 

f 

2 

8.76 

8.22 

12 

3 


3 

22.6 

13.4 

36 

8.5 


4 

7.92 

5.09 

13 

2 



11.49 

9.9 

20.33 

4.5 

Average. 


100 

77.86 

|j77.B6 

39.37 

Ditto per Cent 
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tgMlmcmi Ftotn this tible, it appAtft that die diferent experioeets hy 
S« fto means agree inth each other, la the lecond* for example^ 

AmmabJe^ps which disapp^ued wa> nx^e than double of the 

bm peat. gai consumed, while, in tiie other two it was considerably less 

Ihaa the bulk of inAammabie gas which disappeared. These 
anomalies^ which appear at first «!ght irreconcileable* arc in 
some measare accounted for by the sub^quent experimeDts. 
In the mean time they shew us (hat>oinmoii air cannot be em¬ 
ployed in the analysis of the inflammable gas from peat. 

8. If we substitute oxygen gas for common mr, the combus¬ 
tion is more violent» and the detonation louder. If the pro* 
portion of oxygen be small compared with that of the inflam¬ 
mable gas» scarcely any of it can be detected in the residuary 
gasj after the detonation is over, though only a comparatii'dy 
tmall portion of the inflammable gan it consumed. Hence, if 
wc add a new portion of oxygen to the residuary gas, the mix¬ 
ture will detonate a second time, as loudly as at first. This 
double combustion cootinoes till the oxygen amounts to about 
two thirds of the inflammable gas. If it be iiwrcased beyond 
that proportion^ the residuary gas becomes inc'apablc of burn¬ 
ing, with what portion soever of new oxygen it may be 
mixed. 

9. The first set of experiments were made with oxygen 
tained from the bl^k oxide of manganese. It was very im¬ 
pure, containing very nearly half tU weight of asote. Two 
different quantities of this oxygen were employed. The first 
was composed of 

57.9 oxygen 
42.1 azote 


100 

The eec^d portion w*ai composed of 

47.89 oxygen 
52.11 azote 


100 

« 

To those experiments, in which the first portion of oxygen 
was employed, the letter a U prefixed f while those in which 
tlie second portion was employed are diitlngutshed by the 
letter b. The inflammaMe gis was the same as that em- 
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ployed in the preceding triiU* ind contwned 12 perctt*. of Exnnmeeti 
Conunon iir» The experinenu were made over water* TTie 


feUowiDg table ei^bibiU the letuitof the experiments. 


finmmaWe gai 
Crompw. ' 


FIRST 

COMBUSTION 


SECOND 

COMBUSTION. 
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EjMittefUt 
uu obierva* 
UODtooiUc in- 
jAmmabU gu 
irom peat. 


But before we can foroi any correct idea of tbe re«ul( of 
these experimenU, it will be neceHary to state the exact quan* 
lities of pure inflammable gasi of pare oxygen and aaote pre* 
sent in each mixturci and likewise to note the composition of 
the residuary gas, as indicated by the analysis. All this is 
done in the succeeding table. 



FIRST COMBUSTION-1 

SECOND C0MBUST10n| 


Ha 

0 

83 

SO 

3 » 

i] to 

A ^ 

0 
e ii 

■ ^ 

¥ N 

io 

u 

A & 

3 

g 

k 

« g 

t>'S 

■51 

.tJ 

1 

u 

^1 

Addilton. I 

!■§ 

•^1 

-s 

S £ 

la 

« w 

•0 

C 

A 

.2 . 
i| 

R«t\dae. 

c 

O 

. i 

9 

H 

< 

• 

a 

e» 

s 

S 

i 

e 

M 

< 

JU 

A 

1 

\u 

11-97 

s 

2<?.4 

7.71 

7.81^ 

35 

3 

m 

11^1 

32 

6 

110 

12.93 

s 

2(i-4 

:u.03 

9-57 

1 

5 


Q' 

34 

55, 

^23 

16.29 

7-98 

4 

2U.4 

\2.rj 

11X5 

37.5 

5.5 

ll.Go! 

84^ 

36 

9 

4-42 

19-65 

293 

1 

5 

2u4 

U.G7 

12 93 

37 

a 

1S.92 

10.0^1 

42 

10 

6.53 

2.8*01 

2«S6 

6 

B 

H 

lUtta 

Ub' 

36 

9.5 

1624 

n.7(' 

46 

S 

10,31126.47 

1.23 

*7 

26A 

Id.Xl 



’IT 

j 


1 


210 

16.29 

1 

8.61 

g 


21*05 

17.97 

41 

10 1 

1 


1 


• 

5* 16 

17*97 

7.87 

9 

I7.e 



38 

10 





4.(^5 

n 

1.25 

10 

17-6 

3 

33.K 

57 

13.5 





B 


00 

11 

\74 

S..20 

43 5C 

78 

17 





25.21 

•3.7. 

QH 

12 

17.€ 

s 

B 

77 

15 





19.52 


0 

13 

lU 

IS 

j434C 

j 77 

13 


/ 



20 26 


0.24 


m 

iS 

laa 

lEI 

u 





30.94 


il 


%eie 



























































































lUrLAMMAltt GAS. 


Tluse Otperiirents are of two kinds^ each of which ought td ExptnmeBts 
be consider^ sc\nnte\y. In the first five the oxygen wai 
applied in small closes^ and ilie gas underwent two succeuive Asmmable ga 
combuiticms. In the last eight, the proportion of oxygen was from peWt 
greater, and one combustion only tcxdi place. 

By inspecting the first £ 1*0 experiments, it will appear that the 
inflamtnablegas was never entirely burned, but the residue di¬ 
minished contlnuall) as the proportion of oxygen increased, and 
in the last of the list of them, did not exceed l-22d part of 
the whole. If we examine the residual gai after the first erm- 
bastion, scarcely any oxygen will be found in it; indeerl, I 
could detect none at all, except wlien the proportion of oxygen 
approached thnt which limited the combustion to a single de* 
tonation. By subtracting the residual gas and the reudual 
oxygen, after the sec'ond combustion, from tlie original quan¬ 
tities present, and by supposing the wholb oxygen tn disappear 
in the first combustion, we obtain the following table of (he 
relative quantities of gas and oxygen consumed, and of carbe^ 
nic acid formed, in these different experiments. 



FIRST COMBUSTtON. 

SECOND COMBUSTION. 


i 


jOzysen 

Kiaium* 

cd. 

jCarbonic I 
iKid Gal I 
formed. 

1 

Gascon' 
fumed. 1 

lOifjca, 
koniam*i 

6 d 

|Cafi>unic 

Lcid Gas 
Formed. 


1 

^2 

1 

: 2.29 

1 

7.7 J 

3 

K.14 

3.86 

6 


1 

3 


10.03' 

! ' 5 

10.45 

5.05 

5.5 


4 

3.65 1 

12.35 

5.5 

7.S2 

7.18 

9 


5 

9.33 

14.67 


14.71 

7.29 

10 


6 

4 ^ ^ ^ j 

16.99 

9.5 

10.07 

1 

3.93 

8 





6 

li.iff 

6.26 

7.7* 

Average. 


miUlMm 


100 

53.19 1 

<9 

Awige percent 


i^fWkthis (able, it appevi that the propertioo wyges 
rdi diiappe^ V detooaliooi waa mack greater, 
ipared wKb the inflawnihie gia conMuaed, than b tba 
Bonbuitioo. The average ^tbefintcoaibufttipns gives 

155 
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!55 meaims of oxygen to 100 of the while the average 

w 6bic^ theiwond gives us onfy 55 masures of the oxygen lo 100 
ftnasoothein- - . , t ir 

'fluQinfble {at hm, the oxygen co&SDmed war one hail 

boai pott» grealefi and in thesccond^ one half leasj than the mBammtble 

gHs. The first detonation was always londer than second, 
and accompanied by a while flamej while, in the second de¬ 
tonation, the gas always bums with a blue Same. The dimi¬ 
nutions of bulk are always greater aAer the second detonation 
than after the first. 

if we examine the tndifidua! experimenfs, we shall find that 
the proportion of oxygen consumed by the first deionation, is 
a maximum, when the smallest quantity of oxygen present li 
the smallest |xissiblc, and that it gradually diminishes as we 
increase the dose oi'oxygen. Thus, in the first experiment, 
of all, the oxygen consumed by the first combustion was to the 
gas consumed as 3SS: 100; whereas, in the last experimenti 
it was only as M?: 100. In the second combasiion, on the 
contrary, the proportion of oxygen consumed rather increases 
with the Hose. In the first experiment of all, it is not quite 
equal to half the gas, while, in the last, it U rather more than 
half the infiammabie gas consumed. 

If we consider all ihese circumstances, it will appear ex¬ 
tremely probable that the eil'ectof the first combustion is two¬ 
fold: that one portion of the gas is burnt, while another com¬ 
bines with oxygen svithout undergoing combustion, and forms 
either carbonic arid, or some other Inflammable gas still nn- 
known. Tim portion of this new gas formed, diminishes with 
the doses of oxygen, because the proport bn of gas completely 
burnt increases. It was doubtless the formation of this new 
gas, in variable proportions, according lo the dose of ak em¬ 
ployed, that occasioned the wialions in the result when the 
experiments were made with ccunmon air. 

As the whole quantity of inflammable gas was never con¬ 
sumed in any one of the experiments in wbbh the doable de- 
tonatbn was eiajrioyed, and as the residual gas most probably 
condsli, at least m part/ of the new inflammable gas formed 
during the experimeuts, it is obvious that we cannot depend 
upon these trUi for determining cmectly the proporiien of 
oxygen whidi the gai 6t>m peat consumes. The average of 
the whole of them gives us 105.22 measures of oxygen ae the 

proporUoa 
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proporlkMi coruumed 100 luea^^ures of the gas* But# for Eip^ineim 

the reason assigned, we must consider this quantity ai rather obse^ 

^ ' tiomonthem* 

excessive, aimmaUe 

As to the carhcmic add gas formed» we cannot draw any from peat' 
Inference from the quantities obtain^^ in these experiments^ be¬ 
cause they were made over water; Ibr that liquid always ab¬ 
sorbs a portion of this ga^;* The portion absorbed is variable* 
though in general it bears some relaiicui to the violence of the 
detonation and the diminution of bulk produced by it^being 
always greatest when the aiminution of bulk is greatest, fiut 
the real quantity of carbi'nic add gus formcJi can only be 
ascertained by repeating the ex|«criOients over mercury. This, 
in the present case* was not done* because 1 c'onsddered all the 
experiments with (he double detonition incapable of deter¬ 
mining the objects which 1 wanted to ascertain. 

From the eight experiments in which such proportions of 
oxygen were employali as c’onsuuicd the gresAtest part of the 
gas* by a single combustion* we deduce the following table* 



Mesiurei 
or G.tf cut- 
>umed. 

Mesturcf ' 
of Oxyaen • 

cuniumed. 

« 

Carbonic 
a^.id Ca$ 

loJIllClI. 

DiTDfrx’iion 

of bulk { 
tupf>po>nigi 
Uw Cai'.j-! 
zucoLid rC' 

movuL 1 

1 


7 

17.79 

17 21 

12 

35 

1 

1 


8 

18.53 

ld .47 

10 

35 1 

9 

16.33 I 13 63 ! 

1 

10 

52 


10 


13,60 1 15.5 

_ i __ 

Baamm 

a 

1 17.60 ' 

15.09 

17 ' 

39 ! 

12 

13 

17 , 

19.38 

15 

1 

38 ! 

17.36 

I ' 

13 

36 1 

1 

B 

a 50 

1 17 45 , 

14 

37 i 


17.55 

1 17.41 

15.08 

Average. 



m 

7 4-5 5 



la 
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In these e]q)erigienu it deserves aitentioni that« tftar the 
pfO|N^ien of oxygen employed exceeded • little that of the 
inflammable get, there remained only a smaH portion of rest* 
dual gas aner the detonatiim, and that the whi^ of the inflam* 
nabldgis was cons omed when the oxygen was to the gu as 
5: or in still greater proporliont. 

It deserva particular attention, tint, in fi)ur of these exp^ 
rimenU, the diminution of bulk is aomewbat greater than can 
be accounted for by the qoantity of infltunmable gas andoxy* 
gen consumed. This small di^erence I ascribed, at firs^ to 
errors wliicli had been committed in making the experiments* 
Bat after repeating each of them over again three or four 
ttnei, with every possible precaution, the difference still 
continued as at first* 1 am disposed, therefore, to aKribe it 
to a small portion of the axote which was present, having com¬ 
bined with oxygen, and having iormed nitric acid. We know 
that this happens when hydrogen, diluted with axote, is burnt 
with an excess of oxygen. The quantity is extremely tmaH, 
eni cannot materially affect tlie results: the only exception is 
die eleventh experiment, which does not correspond very well 
with the rest. The average of all these experiments gives us 
nearly 100 measures of oxygen gas Consumed by 100 measures 
of inflammable gas, a proportion which cannot deviate far 
from the truth# The proportion of carbonic acid formed Ly 
the combustion of 100 measures of gas, is only 74.5 measures. 
But as the experiments were made over water, this proportion 
is rather too small. On repeating some of them over mercury, 
1 obtained B0.5 measures of carbonic acid gas from 100 me^ 
surer of tnflammabie gas consumed. These experiments then 
gave us the following proportions. 


Gas can* 

Oxygen 

DiminatiofifC 

ftrl<aaic 

sumed. 

coaromed., 

^buUc. lac 

id (armed 

100 

100 1 

ISO 1 

ao ' 


10. As the small portsemofaeote which disappeared m them 
experiments occasioned some ambiguity, I prepared some pure 
gas ftoffl the bypenwymuriafe of pot^aih# It wascomposed <£ 

953 oxygen 
4.5 axoie 




Having 
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Having cxhan^tcd my whole slock of gas from peat> I pre- EYperimeim 

pared an additional quanUlv/whtch, alter being fre^ from car- observ*.. 

! . ^ - tionsonlhcJii- 

bonic acid, \va< composed of flammable sa* 

77 inflammable gas , from peat. 

23 common air 


lUO 

Its specific gravity wasO.S5l6, which gives us, for the specific 
gravity of the pure inflammable part, 0.b072. This gas, of 
coL^rse, Ua little lighter than that us(*<i in ibe pr^^eiling c\|>e- 
rimenu. But the difTcreuce docs not amount U» •^percent, 
one handred cubic inches of it, at (>0*, weigh 23.0^ groins. 
The following table exhibits a view of the experlmcnU made 
with this gus and the pure oxygen. 



To understand thesis experiments, tve must, as in I he formge 
rase, separate the pure gas and oxygim fiom the ascuto, :;nd 
state the nature of the rc'idiial gus, us a^'Crtained Oy the nun* 
lx jis. This is done in the following table. 


) Ga<». 


McjkUie» I I I 

of Fxuts ;Mt‘Muies Measures RcsiJu^J -Carotmu . 

G.U. of Oxygen jf Azote. Gas. Acid. I Oxyt^oii I Azn.r. lOax. 


13.4 j 9D 



S[ 11.4 


3 13 4 


29.5* 


39.1S 


4.5S 


5.03 


3.4S 


8 


15.4 47.C7 { 5M 


S 32 I 6.38 


13.4 


IB 


Vot.XVI.—A fail, 1807 
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tipcTimciUi 11 remarkable, that the whi>lo oi the gas was revor cort* 
ancl sumccl inaiw of ihese rxpcrimemb, ihuugh there was present 

iJODiOn llic JTl- . , . , 

flammable every case a much greater proportion ol oxygen than was 
from peat. necessary. Ndthcr did the proportion of residue vary nearly 

as rnucli as in Ih^formcr case. The following table gives (he 
proportion uf gas and oxygen consumed in each expet t- 
ment. 



Gas contumcil 

lOxygen con- 
.aoicJ. 

acid 

fonpi;! 

Diminution of 
Mk., Ctrl to¬ 
nic Acid ju- 
r lulled. 

\ 

\\A6 

y.5t> 

4 

20 

2 


10.07 

7 

20 

3 

; 8.(>8 

1 

13.32 

S.5 

22 

t 

10.4^ 

11 ..'>7 

8 

23 

9 

11.0*3 

10.32 

7 

22 


10.41. 

10.i)6 

n.o 

21.4 

100 

104.08 

dG.l 



The oxygen consumed in iKcfic experiments was greater Uian 
in the preceding. The proportion of caibonic aiid is appa- 
rctilly Ic'S, I)ecBttsc the e>:periment:i were made over water, 
and the bulk was more diminished by the combustion than in 
t!ic former <asc. When they were rujiealed over mcrcuiy, I 
obtuintxl an average of fl.5 measures of carbonic acid gas Ironi 
the preceding proportions of inflammable gas and oxygen^ 
which gives us 81. t measures of carbonic acid gas for 100 of 
the gas from peat consumed. 

riu* mean of these cxjit riments and the former gis'es uv 
nearly libi measures of oxygen consumed, and 81 measures of 
carbonic acid lurmed, Ibr every tOO measures of pure inflam¬ 
mable ga> burnt; and these proportions I consider as approach¬ 
ing as near precidon as we can cxjiect to go, accoiding to the 
present mode ui expcrimcruing. 

11. Having 
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1 \. Having thus a^ccrUined the properties of the gos from Expcrmicnts 
peat, we may easily determine whether Uie opinion by M*** 

WiiliarD Henry, be well founded, namely, that this ga< is a/tammablc gas 
mixture of the inflammable gases with whidj^ wc are already i?^'**^* 
acquainted. ^ 

Of the four known inflammable gasc<, namely, the olcfliiit 
gas> carbureted hydrogen, carbonk* oxide, and hydrogen, of 
which alone, from its properties, ii can be a mix lure, we njiixt 
exclude the first, bei'ausc the bulk o< the gus trom peat is not 
ifeonsibly diminishetl by ovymuriafic at Id Only ilirou hypo* 
fhoses, then, can be formed; namely, Isl, that it is u misiure 
ofcarburctod hvdrogon and carbonic oxide; 2;l, that it is u 
mixture of carbonic oxide and hydrogen; or, :id, that it is a 
mixture of these three gases all log<*tJief. Lei us o:aminu 
these hypotheses* 

According to the r,r«t hypothesis, our gas U a mixture of 
carbonic oxide and carbureted hydrogen* 

The specific gravity orc*arbonic oxide is • • 

carbureted hydrogen 
gas from peat * « * * 

Lei these numbers respectively lie denoted by the letters 
a, b, and c, and let the portion ofcaibonic oxide in the mix* 
ture be x, and that of carbureted hydrogen,^: then, by a well- 
know'n property of fluids, we ha^ e x: y:: c—A: a^c Hence, 
since X ^ ysi H) 0 , we obtain 8 amt,y ='♦ 0 . 20 ; no that 

if the gas from peat be a mutare of these two gauss, it mast 
be composed cl* 

Carbonic oxide « * * 60 
Carbureted hydrogen 40 

100 

Now, 00 measures of carbonic encide and 40 of carbureted 
hydrogen, when burnt, combine with the following proportions 
of oxygen, and form the following proportions of carbonic 
acid; and the mixture undergoes the following diminution of 
bulk. 


Y2 


00 
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Fi^rimrnt» 

ana ohsorva- j 

t]Oi)6fmilM in. ! 

Oiygvn 

Lonjumctl. 

Carbonic Acid 
formed. 

Diminuuun ot 
Bulk. 

Able gas ^ , 1 

from i>cku Carbonic Ox^ ' 

27 

SX 

33 

40 Carbureted l^nrogcn 


•10 

HO 

Total . . i 107 

94 

J13 


Tlic pr*>porlion oftixygcii required by supivisUion, docR 
not differ much from that consumed by the gas from peat; bat 
the carbonic acid U more than is formed by the gas from peal. 
Tile diminution of bulk is too small. And> upon the whole, 
the cUfTcrcrKcsarc greater thun can bo aMTibed to errors in the 
e\i>crimcnl!i. 

(J) According to the sccon<l hypothesis the gas from peat is 
a misture of carbonic acid and hydrogen. 

The specific gravity of carbonic oxide • . 9S60^a 

hydrogen. 

gas from peat . . • 612S^c 
Proportion of carbonic oxide in I he mixture »x 

hydrogen . • . *. 

Wc have, as b<*fbrc, x :y:: c—b ; a —c. From tins wc ob¬ 
tain, as before^ icsr85.57 andy'sl^.^S. So that, if this hy*» 
potbois be true, the gas from peat must be a mixture of 

.carbonic oxide S3.5 
hydrogen gas ]6.5 

100 

The following table shews the oxygen consumed, the cur* 
bonic acid Jbrroed, and the diminution of hulk, when such a 
mixture is burnt with the requisite quantity of oxygen. 



Oxygen 

comutned. 

Caubonic Acid 
formed. 

Diminution oi 
Bulk. 

B3.3 Carbonic Oxide 

37 5 

1 

75.1 

45.9 

ld.3 Hydrogen 

8.5 

0. 

25.0 

Total ♦ . 

4^.0 

75 1 

70.9 


Here 
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Here the dhninution of bulk is very different trom the BxperlnienU 

m I I 

Irutli, while oxygen con^^umed docs not amount to half* (he real 

quantity. This hypothesis, (hen, is still less admissible than flammable gai 

the f)rn)er, 

(3) The third hy;>ulhcsi$ only remains^ be examined, ac¬ 
cording to wliich, oar gas U a mixture oSarhonic oxide, car* 
bur<*led hydrogen and hydrogen. * 

h is obvi »os that, mrordmgto this hypothesis, the (|tisn(i(y 
of carbonic oxide prc'cnl in t(K) measures of the gas from pca(, 
can never be lest than <>0 measures, nor greater lh;in ; ti^at 
the carbureted hydrogen cun never amount to U) mea5urc.s, 
nor the hydrogen to iG. Hut within tlicw limits there is au 
infinite lumiber of proportions of these gtues, which svill pro¬ 
duce a gus liavlug exactly ihe ypcciUc gravity of the gas frnru 
peati If, however, we make the supiHtsiiHm, which will be 
sufticicntly precise for our puiposc, llnit one of the gases shall 
always be present in the mixture, in such proportions as U> 
constitute a whole number of measures, then the number of 
sucli mixture becomes limited. Thus, if wc piUdi upon car¬ 
bonic oxide as the gas vvhkh must make a whole nutnber of 
measures, then the number of mixtures will scarcely exceed 
20. But it is needless to c*\aiuine the products ul* the roiijlHj«* 
lion of such mixtures, because none of them approach ihtptu- 
portics of (be gas from peai so nearly as the mixture of carbonic 
oxide and carbureted hydrogen. The iullow'iiig are a lew 
examples. 


1 

1 

loxyj^ca 

lum limed. 

1 

)C.*irth»a:c 

Acid ^ 

luniad. 

Oiminu. 
liVO of 
Bulk. 

Carbonic Oxide ^ 

(33 

28.35 

4i‘».70 

31 (i5 

1 

Carbureted Hydrogen 

34.7(1 1 

G9.52 

sue 

69 52 

Hydrogen 

2.2^ 

1.12 

0- 

3.36 

Total . . . 

100 

98.99 

91.46 

107.53 


Y 3 


Cajlxmtc 
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Cxprmmcnu 
obsc'tvA* 
tiojikuii iKc ill- 

gj& 

from 



1 

1 

O&ygcii 

* onMimc^). 

Ciirhonic 

And 

formed. 

Oimiiiu- 
if>n of 
Bulk. 

Carbonic Oxulc 

l>j 

2X25 

58 5 

3.5.75 

Carbu 1 cf< d > ] ydr 

31.5 

63 06 

1 

1 S1.5 

• 

05 

Hydrogen 

1 3.5 

1.75 

0. 

5.25 

'foUl . , . 

1 ino 

nt 

' m 

loy 


If \vc WLiC fa examine ail thc^ mixtures in succession, ue 
fhouKitind that ihcir properties deviate more and more from 
lha»C‘ of flic Irom pi’af, arlhc pruiKnliunoftaibouic oxide 
increases, nncl ihut the this lure nearest lire ^a$ frum peat is 
that in whidi lijoio ^ n nnnimufn of carlxinic onUc, and of 
coviT'A*, in which iIh^ hydiogcu diNa|ipeais altogether; that is 
to say, it i« the mix lure of* carbonic osidc and carbureted hy- 
diogcn already examined. Thus tim jue'cncc of pure hydro- 
p:cri gns in fhv gu^fiom peat, canmn bcHilmilled; ijulccd, the 
evolulitm of it from a vegofablc substance esposed lolieaf, is 
contrary to u!) anology. But 1 own I was very much inclined, 
iiom ihc result oflhe pieceding hivcstigaliun, to consnlcr the 
from ptaf a mi\t ire of carbonic o^ulc and carbureted 
liy and fo ascrilie the ditlercncvs iKiwccn the gas which 

T e\ imincxl an I :xucha itiixlure, I o errors info which 1 ha i C lcn 
in inalxhig he ex per hue nts. Aicordingly, 1 repealed f ho ex- 
porimciiU •liy ilWr day, on purpose', ii possible, to make (hem 
f.iiiy sviih l!u hypothesis. Bui as the result of all the trials 
yvus coU'tani.y 'he oiue, I was oblrgs.d la renuuirco it. Aflor- 
warxi'*, I >ais'‘tu . mvsi'if by a <ei of esptriruents, lo be de- 
faiii'd lu.nicdiaicly, ih.il tlio hv potherb, iiidi pendent of errors 
ol i\M\ i'* iuodint^Mble. 

\ 2 . 1 f.om peal, then, not being a mixture of any 

known pic, yvo must eiilier admit it as a ’)ecuijdr compound 
gas, uaVcM'hl J'lCia every other previously known, or ui least as 
<oiiiamii>g A inixtiue of a pei.'ulii»r and hilheilo unknown gas. 
1 he f,',A c4 opinions may be admiltcU at pusenl provi- 
SMinudy, 111 ! a nv re complcfe investigation oi the inilammablc 
guM'siiom vegclablvs enable u$ to decide whether the second 
be possible. 


Let 
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Lot US endeavour, iiicn, from the precciHng c^pcrimont>, pApennienu 

to ascc arn Ihe c-on .liluenis of 'his ne\T ta^ The rcaxoiiinff ^ 
f , , I *^i . • 1 . ® tiOMonUic;JQ- 

iruir w.rcu (.icscoonsutirnls are rc<uKC(l» is V anded vw a fl^nuiLible g^s 

hy^ud' esis i)<it yot slricl^y dcmoii'tralcd, Lhougn ^uiKcicntly 
pr'>b'if)[e (n be admilte^l hy chc'iiisis: the J||pollie«is is, that 
when a mtNlurc of thv liiBammablc gasandmygvn are biirnf, 
ull thor |.oiiion of b(»lh which disappears % nmvciU'd inlo 
water and C'rboi, c aciiL The pro|)OflIon of carbonic uLid 
i'rinctl is ViKhvn fioni t!*c experiments, while the piojmrtion 
ol water is deduced Irum it ia the follovving maiiacr: When 
o\ygen gas is converted intusariionic acid, iU bulk is not scu« 
sibly altered; therefore, lac cjuanti'y orciirbonic acid formed 
being subtracted from thcquanlily of oxygen consumed, leaves 
a remainder 'd'oxygen gas which entered into combustion, 

Imt (lid not ibrm ca^bmiic acid. It is presumed that the re¬ 
mainder w'cnl t(» the tbrmidKUj of water. U must, lhc^do^^ 
have combined willi ihc hydrogen contained m the inflam¬ 
mable gas. \(iw, '0 obUhi the weight of this hydrogen, iL is 
only necessary to know, that when oxygen is burnt w’ith 
hvdrogen, it combines with very ncaily twice its bulk of that 
imlammahlc gas. 

Having thus obtained the (juantity of caibonic acid and of 
svater, Ibrmud by the combu>tioii of the gas, as (he carbon in 
the one and (he Ijydrogen in the otiicr were furnished by the 
infummabic gas, w Jdle the oxygen was furnished by theuxygcii 
gas present, we add the weight of tlial carbon and hydrogen 
logeilicr, and compare it with the weight of the inflammable 
gas consumed. If the two weights are equal, we conclude 
that the ih(lainmable gas was composed of the proportico of 
caibou ami hydiogen obtained by the cxperimenK But if the 
weight of the ;;ab be greater than that oi the carbon and hy- 
dregen, we are ^)l:gcd to have recourse to anew hypothesis, 
and to suppose that the cti(Terence of w'cight owing to a 
portion of oxygen and bydrneen prc.scnt in the gas, which 
combined during the combustion, and formed waler« The 
proportion of these two substances deduced from the hypothec 
sis, is added to (he hydrogen and carbon previously obtained: 
thus making up the whole weight of gas, and giving us the 
coiKtitucnu. 

from this account of the mode of analysing theAC gasei, it 
is obvious, that it is liable to ^mc degree of iinceriainty. But 

y ^ the 



nrPLAMMABLE GAS, 



tionson 'iQ in> 
fluMmihU* 
Uoui put. 


Lhc present 5:tatc of ( homical science does not admit of any 
thing more preiKc; for, itcducing the proportion of carbon 
from the ca'lionic acid formed^ I consider it as amounting 
t'» 0 28 of the weij>hl of that gas. For the espcrimenls of 
Lavoisier and Sniihsnn Tennatkt appear to me much more 
pri'cisc than Ihok of Morveati, whidi, imh^d. arc rontra- 
di<'ted by (he more recent sneperiments of Bcrthullct^ and were 
not niude in sucli a way as to be susceptible of very correct 
results. 

As (he gas employed tn tlm preceding sets of experiments 
dilTcrcd a little in Us specific gravity^ we cannot take the mean 
result of both. If wc take the last ^ct| we have 100 inches of 
the gas equal in weight to 25 grains, consuming 10.> inches of 
oxygen, and producing Hi 4 incites of carbonic acid. 

81.4 inches of oxygen formed carbonic acid 

25.6 went to the (brmation of watiT« 


and combined with about 47 2 inches of hydrogen^ supposing 
it in the state of gas. 


81.4 inches of carbonic acid contain of carbon 10.6 grs. 
47.2 inches of hydrogen weigh ~ 1.2 


Total 11 .8 

Weight of 100 inches of the gas — 25.02 


Deficiency — — — 15.22 

These 15.22 grains we suppose to have been oxygen and 
hydrogen present in the gas, and winch combined to form 
water during the combustion. But water contains vciy nearly 
P7th of its wcigiit of hydrogen. Hence, they are com¬ 
posed of 

11.02 oxygen 
2.20 hydrogen 


13.22 

These being added to the U.S grains formerly obtained, 
give us, for the constituents of ih*.* gas from peat, 

11.02 oxygen 
10.60 caibon 
5.40 hydrogen 


25*02 
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or, per cent. 4-t oxygen 

42.4 carbon 
]3.t^ hydiogen 

\iX).0 


Experiments 
and observa¬ 
tions on (hciiw 
fl^mmkhic $si 
from peau 


A't ibis gas conlaiiu llirec consfitnenls, we may give iUbc 
provi^itmul name of oxycaiburded hy4u)gcn> till All are ck* 
perimt nU determine wliclher ti be a mixture or a chemical 
compound. 

l!i. The gas employed in the prcwliug experimciils, 
though its specific gravity varied a litUe, was, hoivcver, preUy 
nearly iiniCurm in that respix l. But, m the coui^>r of my ex¬ 
periments on peal, I ohiaiucd (xtrlions nf tollamnmble ga.s 
which differed very much, lM>lh in lhc*r \jHtificgravity and in 
iheir other properties, from the gas which we have ju^( eva* 
mined. 1 select the tbllowing experiments as the most striking 
that occurred. 

The peat was distilled slowly in a small iron bottle. The 
gas wJcch c'lrnc over was rcccmi lm two dillerciu jars. The 
tirst portion that cuir.covcr was found to tic a mixture of 

inOaiinuiible gas 
2^ coiiiuton air 


\W 

Its specific gravity was only *7274; which gives for the 
specific gravity ol the pure inflammable peatO.dStu, Ileace, 
too cubic inches of it. at 60^, weigh only 19.73 gndns. 

1 he second portion which came over was found to be a mix¬ 
ture of 

71.7 iDflam [liable gas 

IB.3 common air 

lUO 

Its specific gravity was 0.6833, which gives us, for the spe¬ 
cific gravity of t!ic pure tnfianmable poriion Thus 

the two port' ns of gas dilferctl from each oilier in thur speci¬ 
fic gravity ond br>^h of them were mucii lighter than ihe gas 
prcviouiily cxanuDcd. Inueed, they approached very nearly 
to the ipecthc grav ity of pure taibiirctcd hydrogen. 

Willi the first portion of tRdaiuniahic gas (bus obtained, I 
made the followicg experiments, Theoxyg^i used contained 
4Ji per cenL of azote* 


From,. 
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Espciinicnu 
aiMobbcrva* 
lions on Oiciii* 
flammable gas 
from pcau 

1 

Measttres 
oJ Gas. 

M chores 
ol Oxygen. 

Residue 

Lcr Com- 
huslion. 

Ohio, 
washed 
with Lime- 
water. 

1 

Kitrous 

Gas 

added. 

flesidiic 

1 

•20 

1 

•20 

23 


46 

41 


0 

20 

40 

4'2 

.57 

! 60 

33 


$' 

•20 

60 

61,5 

65 

MS 

63.5 


From (besc expcruncoU wc can easily deduce (he following 
table. 


1 

ipimi 


Mc.tfnios 
ii Aa^Ht. 

Rf'vidnc. 

Caibonic 

Acid. 

Kcsidvial Gas. 

1 


Oxygen. 

Azoic. 

Cm 

1 

1 

1^ 

•JO. \ 

4.M 

03 : 

4 

H.U 

4!) 

' ;».J6 

<1 

1 

^:\'2 

J»n 

■IC 

j 

Bi 

j.H 

7.(0 

% , 

•*l 


:*K\ 

' 6.: 

1 tl\ 5 

1_ ii:> 

40..14 

l>.7 

y.VG 


It curioih lhal, in thc«c experiinruts, (be whole of the 
ga> V' as r\c\ er t onsninml—a proof that Ihr conjbuslion h nio-.t 
whv*n u co]i>idi.*iaf>!i* (|minlUy of azote is present, 
]( i> iir.jccd )Kbsibl«'« lIuAigh not probablcj lliat the constant 
rcM.luc incuiiibiiN(d>lc. Wc have no means of verifying 
liv cvpcrimcnt- Fiom the prccwling table wc deduc'clhe 
icilluuing, whirl) i*sbilhts the propjrlion of gas and oxygen 
(<msunird» pnd tu ctirhonicaeul ibrened. 



G.i\ ron- 
snnied. 

1 

Diminuiion o) 
.hulk, influd- 
Orygen ing Carbonic 
ronsuiocd. Arid. 

' 

Carbomc 

lAcid 

lormcd. 

1 

SI 

11,26 

21 

4 

n 

7.37 

1 

1.5.63 

23 

5 

3 

7.04 

17.96 

23 

SI 

Average 

d.0j 

U/J5 

23 i 

6.17 

Average percent. 

100 

136 

2S6 

64.30 


{ 


Here 
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Hero the proportion of oxygen coiisnmcd increased wilh the Experiments 
propoi lion present. The average result is very difTeront from •^nJobserva- 
that obtained ia the former cxpcrinvith; since here 100 of 
gas consumed t8r» of oxygen, whereas, in the former case, ihe from peat 
gas consumed only its own baik of oxygen, The proportion 
of carbonic acid gas is loo small; but over mercury itamounted 
only to 70 tor the hundred of gas. 

Here 70 inches of oxygen went (othc formatioti wf carbonic 
acid, and 116 to that of water. These la^t must have 
bined with whal was equivalent to 232in''hei of hydrogen. 


70 inches of carbonic acid coniain.s of carbon 

y.lj grs. 

232 inches of hydrogen — — 

6.03 



Weight of too inches gas 

ly.73 

Kc^duc — — 

^.59 


This residue must be water,and composed of 
0.^5 hydrogen 
3.94 oxygen 


4.39 

Hence Uic gas Is composed of 9.11 carbon 

C.6S hydrogen 
3.94 oxygen 

19.73 

or pcT cent of 46 carbon 

34 hydrogen 
20 oxygen 

The great diffcreiKe between this gas and the preceding 
consists in the diminution of the oxygen and the increase o' lhc 
hydrogen. 

Now, this gas car^not be a mixture of carbonic oxide 
and carbureted hydrogen: its spc<H*'c gravity ai-pmai hes too 
nearly to that of the latter gas, to admit any notable quantity 
of the former. It canaol be carbureted hydrogen, because tho 
proportion of carbonic acid formed during its combusticn is 
too small to admit of that supposition. 

With the second portiou of inllanunable gas, which had a 

smaller 
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ExpcriiDcnU 
AM abs«rv'a* 
lions on ihc in- 
Btinmahlc gas 
(rutn peau 


ixnatler specific gravity than the first portion»the following ex* 
peHnents were made. 



Measures 
ut Gas. 

Mcacurci 
if Oiygcfi. 

Residue af« 
ici Coiu- 
hustion. 

Dvuo, 
washed 
wnh Lime- 
water. 

Siiroui 

Qu 

added. 

Residue* 

1 

'20 

20 

15 

9 

27 

27 

a 

20 

•U> 

ao 

29 

55 


5 

20 

«0 

5S 

47 

\i%.S 

59 


From these cx])crimc*nb we obtain the following tabic. 



St< 

Mcmui ea 

k M 4^1 


C^rhouic 

lAcid 

lonned. 

Kcsidiul Gas. 


1*1 ruif* 
li.U. 

In inIrC 

Onyjvcm 

f»l Azol«\ 

Rffiiduc. 

Oxygen. 

Azutg. 

Gas. 

1 

I'Ul 


3.83 

13 

6 

1.2 

3.83 

3 9't 

n 

s 

i_ 

•2H.95 

mm 

36 

7 

20.80 

4.73 


3 

ma 


1 bM5 

ifi 

0 

BHHM 

.'>.63 

3.‘»7 


It i> rcmaikable that, in these experiments, the residual gas 
wa« alwuvs the same. This renders it probutilc that it was 
jucuinbuslibir, and that it differed in its nature from the gas 
which was consumed. The following table exhibits the quan¬ 
tities of gas und ox)gen consumedi and of carbonic acid 
formed, in each experiment. 



ICas con- 
iiuncd. 

Oxygen 

ronsumed. 

1 1 

Diinmuuon oli 
butk, includ¬ 
ing Carbonic 
.\cid. 

Carbonic 

Acid 

fonned. 

\ 

12.37 

1S.63 

St 

6 

o 

12.37 j 

18.13 

31 

7 

3 

)2.S7 1 

21.63 

$4 

9 

Average 

1 

12.37 j 

19.46 

32 

Bl 


100 Il58.7 

25S.7 

59.01 


Here 
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Here ihe quanWy of oxygen consumed is less tban in the Experiment# 
preevdine experiments. On repealing the comijuslion ovQt 
mercury, 1 obuined 60.t}$ as tl»c proportion ol carbcmsc acid 
from 100 gas confirmed. 

Here 60 ixKhes of oxygen went io Ibe formal ion of carbonic 
acid and 97 to Ihe furcnalion of water. These last must have 
combined wilt wliaC was equivalent to I9t inches of hydrogen 
gas. 

60 inches of carbonic ac'id gas contain of c-aibon 7.91 grs. 
i91> inches ofliydr(^cn weigh ^ 5.04 

ToUl ]2.S5 
Weight of too inches of gas 16.85 

Residue C 

Tilts residue must be wuter, and cum|)osc<l of 

5.15 oxygen 
.85 hyd resell 

6.00 

Hence, the gas ji composed of 7.81 carbon 

5.89 hydrogen 
5.15 oxygen 

or, per cent, of 41.45 carbon 

51.25 hydrogen 
27.50 oxygen 

100.00 

Tiiese experiments were not, perhaps HufEciently numerous to 
ensure results that can be altogeUier depended on ; yet, th (7 
were made with all possible care, and some of ih<*in repeated 
t«*o or three times, the errors, 1 think, cannot be I'ery great. 

It is obvious that this hiflatnniHblc gas, e:f|)C(:iully tiic last 
portion, cannot be a mixture of carbonic oxide and c;ubureted 
hydrogen, as its specific gravity W but ver^ liillc greater than 
the lightest of these gases. It cannot be I'arbureted hydrogen, 
because it neither consumes su much oxygen, nor forms nearly 
$0 much carbonic oxide. But asthegav fioni peat varies in its 
specific gravity and in its other properties, it b not improbubic 
that i( is a mixture of two gases which vary in their proper* 

4iou8. One of them may be carbonic oxide; but I think I 

have ‘ 
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EiMTlfflcnii lidve demonstrated that Ihc other must be a gas with which we 

ane obcrv*. j(j|| unacquainted, in a sepante state. Ik roust be spcci- 
lions on the jn* - „ , ■ i , i . ^ 

flammable cas hgntcr than carbuieted hydrogen; roust contain less car- 

trom jieat, bon and more hydrogen. Were we to suppose it a species of 

carbureted hydrogen, it would not be diflicult to deduce its 
specific gravity and iU rousliluents, from the preceding expe¬ 
riments. But if oxygen enters into its composition, as is 
by no rocaiu improbable, the preceding experiments du not 
furnish us with the requisite data. At any rale, it w ould be 
premature, at present, to enter upon any such investigation till 
a greater number ol' the inflammable gases yielded by vege¬ 
tables be examined. 



Obstnaliofis on Professor Lo$fi/s Theory of Caloric^ Jn a Let^ 
kr from D;• HaLLioAv, vf Ilaksworlh, 

Tu Mr. NICHOLSON. 


5 I R, 




WlicUior r:Kj5- ^^fXER reading Professor Leslie's wy excellent treatise 
pruiia^au d on heat, I conies.s i became u convert to his ingenious Theory 
wiiJi EicMi vu-gf Caloric, ami then insuUitoil a lewcNperiments, not 

much did'eront foin bts, with the view ofconiirming my opi¬ 


nions stJl more. txpcrimcius, liosyever, which 1 fear 

were not performed too much accuracy,.have somewhat 
shaken my laiih in the Professor's thcoiy; and I am now 
more ih in ever i onvincud of liie Irotli of ilie generally-received 
notion, VIZ. that caWic is capable of being projected in 
right lines vviih great velocity, and ihal these lines obey nearly 
the same laws of motion a.s the rays of light/’ 1 shall not 
enter into a detail of the experiiuerts at present, but merely 
state thtir resuiu. and the reasons why I have been induced to 
al(er my sentiments; and 1 shall only advert to tho^ from 
which Mr. Leslie has inferred (lie theory he has formed of 
radiant caloric. 


Mr. 
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Mr, Leslie found, that when a screen of tinlVd oj even golJ- Professor Us- 
loaf, which is 60U Limes thinner than the I into i I, was inter- B^pen- 
po^cJ beiwccn the theroionielcr and the inou jKiwcrlh^ 
eating sarlbce of the heated vessel* the eifect on the tluTino* 
meter was completely intercepted. But that a pane of glass 
only intercepted four fiflhs of the caloric* while a slicct of paper 
did not intercept so much; and, in order to do away the sup« 
position, that the effect produced on the thermometer in the 
exjierinient^ with the glass and {uijicr, was i»wing to part of 
the radiant caloric passing through their substance, he oh- 
aurves, tliat this efiect was only produced when the screens 
were placed about two itwhes from the heated surface, and 
that when about a foot from the tin vessel, the ri^^e in the (hcr- 
pioineter was not one thiitecnth of what it was in the tirst po¬ 
sition. Hence he concludes, that the caloriHc influence is 
completely arrested, and that the screen* by tlii^, actjuircs heat, 
and, in its turn, displays the same energy us if it had formed the 
surface i^f a new' canister ol lhc corresjionding temperature. 

Now, Sir, in repeating these experiments, I observed the ob« 

same results, but was led to somewhat dtlTcrenl 

I conceive that the screens of glass and paper do not entirely di^im < aUvU 

arrest the radiant caloric* but that they allow part of it to puss, turougK 

and 1 do so tor this reason. When the screen was placed two 

inches from the heated surface* I observed it acejuired heat 

not only from the rays which it had arrested, but also by cow- 

municaiion ; when I placed it about a toot th>m the cauislcT, 

it had not its temperature varied at all, and therefore 1 c'<»n- 

ccive the effect u))ou the thermometer was produced uholt^ by 

the rays of caloric which passed through iis subitance. 

In the first instance, the glass screen received caloric, j'ot Hcai inmjraic- 
only by radiation, but still more by communication from tlic tvd tin 0117 .u bo- 
heated surface; so that its tempmaluro wu^ raised, and i; bo- Ijle^'n'.^mpcra- 
came capable of radicating in its turn; of cour*»c, the rays 
from the canister which passed through (he screen, as:«isU*d 
by those from tlia screen itself, produced a greater efltvt on the 
thermometer. But, in Ihcserond case, the screen rcccjwd no 
calonc bycowwiwica/iW, its temperature was not raised, there¬ 
fore it could not, as Mr. LcsHc would have it, display arv 
energy in causing a Buctualion, or partial swell, in the nu .^ 

'of air, so as to transport the IrcaU I was anxious to asccrlain 
whether or not the pane ofglas^, when placed abo it a loot 

d»'lanl> 
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Experiment 
wuU a (heel 

kc. 


Remarks on 
tlu: experu 
mcDL wak 
fhis. 


Gcneul Con* 
Uusioo. 


distaiit from the heated sMchce, did acquire any iru;rease oi* 
temperature; but 1 assure yuu, if so, I could not discover it by 
a very delicate ur tliermometer: so timl 1 conclude^ that the 
eAect produced on thcthertnoinetcr, in the focus of (he rpflec** 
tiooi was by llic calorific rays which passed through the 
screen. 

I connidcr Mr. Leslie^s cKperlment with the sheet of ice as 
establishing nothing wliatever; for here the rays are not only 
arreded, butabsorUtd; and though I am inclined to believe 
that some ol the rays arc* (rarsmHted^ yet that the fiigorihc 
xays>'^ in may he allowed iliccxprcs$ion> for the sake ol being 
und(Tstood, arc more than able to counteract any efleet which 
they could prrxlui'c. 

In tlm last experiment w'hicb 1 shall at present nolicei and 
which Mr. L. regards us the exfxrimefitum crucU, I think he 
docs more to establish the lact, that part of the radiant caloric 
d(x‘s through glass, llian to snake good his own theory; lor 
here wc sec the cflect produced, when there is a ccTtahily 
that none of the radiant caloric ran pass, and we find that this 
cfRxt is lGsscn*/iTa partbui, by two degrees, than when there 
was a possibility that some part of it might pass; ami if wa 
compiire that with the quantity which passed through the glass 
in the former cxpcrimcjU, we shall find that (hey arc nearly 
equal; and us inctaldc surfaces reflect the whole ofthc raJiant 
caloric, I conceive (hero is but little diflkiilty in accounting for 
the striking diffcrciicx* which he observes took place when the 
tin coatings of i\K panes of glass w;.re on the outer side; I 
adnuti with Mr. Leslie, that the calorific emanation is inca* 
pable of pi^rmcating solid substances which are opaque; but 
when light can pass through, 1 am inclined to believe that 
ruditjfit caleriv is also capable of finding ils way, or, mother 
svords, tliat radiant caloric is capable of passing through trans* 
parent solid substances. 

SiV, I have ventured to trouUeyou with these rather puerile 
observations, with th * view of drawing some of >our corres* 
pundenU to the nibject. It is a held in which much may yet 
he done* 

. 1 am. Sir, 

Your very obedient Sen^ant, 
ANDREW HALUDAY, M.D. 


III. 
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htfmis Mrfrr tTdNr. % CmaMi 4^ UM *. 

n U 

SIR, 

FROM thi Reporti of (he RoTtI Hointne SecietiT lor the pnmiun ibi • 

yeet lii05i I learn, that a premium U ofeced hy the Society^* 

tMfhflfed IB London, ftr' the Encoarafement of Aftt, Maau- 

6c(unjs. See. ** To (he ferion who ihall mvent and prodece 

to the Sodety a cheap and poruAle drag, Or other machine, 

luperior to thoei now in use, for the porpoie of t^ing up in 

the bert and oo4 expeditioui manner, and with the iM«t !»> 

jury to, ^ bodiei of pervim who shall have sunk under 

water:” aM accordingly I beg leave to submit to the inspec* 

tion of the Society two models. 

I have bflg. Sir, been disconteated widi the conitruction Accauotof the 
of the drags which have hitherto been in uw, both in this anci 
in ether countries. Those used in Holland are not mote than ' 
thfOp* ibur i&dm ip ditaeter, widi ver^ long ind ihsrp 
poiatie Tikey epru^oi ihoAn be properly applied to i n^ed 
b^dy g tpd were not (be Dutch laitors tod botUoenp who tre 
amt etfosed to dngerp vvy tbtcUy clad# tb^ might be pro* 
duciife^ of ttKluef* 1 attempted, when rei^deat in that 
oouDtryg to saake sooa ioproveraeoU, by turning the points 
^)lu)uely iavaaii, ip a% to utch the clothes without pane* 
traU^ deep into the body j bat tliU those were only applh 
cab|« in cases where the subject ieli into the water in his 
ckrthati Hm dog which it now used in London ti, m lupy 
letppdig eaeeptioBabJe i k is dumsy and dangerouta 
The detiga of ettibli«lun| a HuntM Society at Bath, in* Hiitoff and 
Be to recoBuder the tubjeot with more attention, and 
the molt hto ben the ceaitrectjoa of two drags, according to 

e FerwUthtoi toaetyrfAsw^eatbeOaldlMiih ^tN» 
«VoawXVle-^aal^ IW. Z the 
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the models which arc sent to yoo, at the desire of that Society, 
Toe consideratioa of econoioy has induced me to conftruct (he 
drag, Fig 2. as it may be made at about half the price of the 
other, ami, in some cascs^ be equally useful. The drag, 
Fig. 1. ii applicable to every caie, and the only objection to 
it is its higher price. 

ftescrlpiion of You will perceive, by the annexed drawing, the object in* 

iljcjnbirumcnt. ylevv, which is to multiply the chances of laying sei'urc hold 

of any part of the body, without the possibility of an injury. 
Had the dimcusi<ms been smaller than they arc, the drag 
wouI<l not encompass every part of a humati body, and with* 
out the partition and curvaiuies at the extremities, the dis« 
(anccs would be Iqo great, and the body of a child might fall 
through the intermediate spam. By means of (he sliding 
# hooks at the cuds, the instninient is adapted both to naked 
bodies and those which arc clothed. As bathers are naked, 
the sharp'pointcd extremities might bceralc in a disagreeable, 
though not a dangerous manner: or, by entering the skm» 
they might impede a firmer hold. They arc therdorc made 
to recede. ^ 

But in accidents from skaiting, or in such where the sub- 
joct falls into (lie water with his clotlics on, the hooks will be 
i)f the utmost advantsigc, as the slightest hold witf be suRicient 
to render the body buoyant. 

The upper extremities are made both with a socket and a 
loop, by which they are accommodated either to a pole or a 
cord^ or, which is still better, to both. In ponds or rivers,, 
wliere accidents arc most likely to happen, should they occtir 
at a distance from the shore, no pole would be able to reach 
to a sufficient extent, unless the assistants wete in a boat, 
which is not at all times at hind. In such cases a cofd may*' 
be attached to the loop, and the instrument be thrown t# the 
place where the body is supposed to lie. If the person ex* 
posed to danger should be able to swim a little, or in any way 
justsup{)ort himself from sinknig, lie might possibly lay hold 
of the floating piece of wood, connected with the lower end of 
the drag by means of a rope, and thus be bmuglit to shore. 
This appendage answ^" another purpose. In rivers parti* 
Ciilarly, the limbs of the instrument may 'probably otcTi 
Hoti ot* trees, Scu and can only be ducDgaged by palling Iha 

.drag 
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<}rag in a contrary direcliou, by means of the floating wood 
attfl rope« 

When I «ald that both |)ole and cord are preferable to cither 
singly^ it was for the tollowing reason. 1 liave found* by c.v 
perimentSj that a cord lied to (he ring or loop* and pa^ 2 :ing 
through a hole made at (he upper end of the pnlei gives a 
double advantage. The dragj with a^le attached to il, of 
not more than 10 is 12 feet in lengtli* may be prc^jc vled 
several yards further ihaii \n(hout it; aj)d in drawing forward 
the drag, till the end of ike pole is brought wiliiin renc**) of 
Uic hand, the subject may be raised above (be sitrfHcc of (he 
Water in the most proper direction. But a ]K>lcof 15 or l(i 
ftet In length U unwieldy, and would even float the drag, 
unless it was made much heavier. 

If a drag was wanted in those cases only, where il is not 
necessary to throw it to a distance, then Fig. 2. would answt-r 
every purpose. It is obvious that this reciuircs a pole to be 
fixed in it, so that the liand may direct the projecting parts to 
the body, which otherwise could not always be done 

We have not as yet had an opportunity of trying these 
drags upon a human body; but upon an efligy made in every 
respect as like as possible in form to the human body, both 
clothed and uuclothed, they have answered in (he mo^t satis* 
factory manner. The effigy was brought to the surbee in va* 
rious directions, without once slipping from the hold. 

I shall just beg leave to a<Id, that with two drags and a 
boat, assistance given in lime would almost ensure success. 
A hook catching a single thread, it is well known, will 
sufficient to bring a human body to the sur&ce of the water, 
or (ill it becomes vidble: a second drag at such time miglit 
be applied to any part of the body, so as to secure a firm 
hold. 

The workman charges the tiiinguJar drag at one gpioea, 
the other at 12 shillings. A pole IG feet in lengU) was 
charged three shillings. The fangs were estimated al one 
shilling and sixpence. 

I am. Sir, 

Your most bumble Servant, 

THOMAS COCAN'. 

Saih,M«rch\,\S06. 

To C* Tarwa, M«D. 

Z 2 B^$rtrii0 
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Dcraiption of 
a dr.'g to raise 
ihc bJilics of 
rlruwmnR per* 
sons. 
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Htfemct (0 the Engratr{fi£s C 0 gmlt i)r«f« Plate VUI* 

Fig. 2> and 

Fig. I. A shows the drag complete, with»two cordSi B 
andC, alfached to it; (hat at the top, B, ii iastened to'm 
ring at D; the bottom cord u tied to a hole m the iron at 
E. The six ends of the projecting branches have each a 
barbed claw, which can be alided forward or drawn back, 
ai oiay be thought necessary. There is a hollow socket 
in (he upper part of (he drag at 0, so as to admit the end 
of a pole to be screwed therein, whenever it may be thought 
useful. 

Fig. 2. Is the cheaper or more simple drag, and intended 
only to be used with a pole G, listened in its hollow socket 
by the screw H, and to be used in the manner of a rake^ 
to bring the body to land, ll has barbed claws at the extre* 
mities of its branches LL, moveable backwards and foi^ 
wards, vduch chws slide in a groove made in the extremity 
of etch branch* 

Fig. S. Shows one of die claws drawn upon a larger scale, 
ecrewed to one of the extremities of a branch, in (his situa¬ 
tion the screw head appears as I, on the outside of the 
branch, and the claw is mthin, and does not extend beyond 
the extremity of the branch. 

Fig. 4. Shows the same barbed olaw as its utmost extent, 
projecting beyond the extremity of the branch. The end 
of the worm d* the saew, which holds it &st ia that po^i- 
tioni appears at K* 
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IV. 

Arguments agaimt the f^okaidc Origin cf Bualtt Merited Jrom 
He Arrarti^ 'ment in the County AtUrin^ o/nd from other 
Facts fihAntd in Oicl Cowitry. By the J?n>. William 
R I c a A u DI OK, late Felhw <tf Trinity College, Dublin* 

Cck*br»rc domcitka facta.»HoiAci. 

^ HAVE, in the preceding parts of this Memoir dUcuiaed Facti aud ob« 

set vat ion»rc* 
specimg the 
basaU ID flic 

examined the &cts stated by them» to try how iar they apply county ot An* 
,. ' ' / I r / 

(0 this question. to sltow that it 

I now fciorn to my own country, which seems inoreco-« ooivokaaitv 
piously furnished with curious basaltic facts than any of those 
upon which foreign writers have dweltmuch* 

The question (to us at least) U-important^ for it it the 
origin of the ground we live upon that we are Inquiring into: 
every particle of the sur&ce of an extensive basaltic area, 
having merely a thin coat of most fertile earth, slightly cover* 
ing basalt strata, accumulated upon each other to a great 
height; and most frequently, as it were, bursting through this 
surface, and displaying, in perpendicular faqades, the ar¬ 
rangement of tlie materials that support us. 

Whether these materials, so arr8ngt*d, be ibrmed by the 
hand ofnature, in her original construction of the world; and 
thus our biisaltic strata (in the language of naturalists) be en* 
titled to the appellation of primary : or whether this construc¬ 
tion of our country is to be considered as produced fay mighty 
agents^ covering our quondam surface with new and secondary 
stata, poured forth fi om the bowels of the earth, is surely an 
interesting question in the natural history of our country. And 
as e^^ery writer who has tah^ up the question of the volcanic 
origin of basalt, and maintained Che affirmative, has recurred 

e From the Triib Trsnactlnns, Voh %. The two forma pant con¬ 
sist of An Sxaminatioo of Destnamsi'i Memoir in the AcaA Par* 
aad of the priAcipal philosopher! who have followed bis theory. 

Z 3 to. 


most oi the argtiments that have been adduced, b) different 
writers, to support the volcanic origin of basalt: and I have 
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{0 F*ciiwd oK lothecouMty of Antrim for proofi, I hope that I too will be 
»€ff Buoiii r«- ailowcd to extract, from the same scorcc, finch proofs as appear 

H haiaic in \hc suppoit the negative. ^ 

* eoumy<»f An- Lidiscu^slng tins questionT shall abstain from all argu- 

^ tosh'jw^ih'it « ^ priori, atul limit myself iofaefs alone; of which I 

ik aotvolcaajc. hope tola) bclbre the reader severa! that have escaped the 

notice uf luy I’lcdcressors; (eeling thd I ought to make him 
some amends fir iiavmg detained him sc long in a barren dis¬ 
cission of opimon>, and an niiintcrcsUng detection of mhre* 
presentations. * 

Before I piociTd to compare the circumstances in which 
our basaltic area resembles or diOers from volcanic countries, 

I must answer a sUarge that has been brought against me. I 
have betm told, that it U prc^u 1 nption in me, who never uw a 
volc-ano, to take up a question, the solution of vvl^ich must 
depend upon an intimate knowledge both of basaltic and vob 
caniccountries. 

1 hrsl plead example; as not one of my predecessors, who 
have Written u|)on this topic, has («o far as 1 cun hnd) exa- 
ndned both volcanic count lies and our basaltic nne. 

[ have also authority fur saying, that an examination uf 
existing .volcanos h i:ot very instructive. Mr. Kirwan telb 
us Collini tWKC ascendent Ve^vius, and witnessed its crup* 
lions, but compbiiu he got no knowledge by it. Mr. Ferber*s 
testimony is exactly similar. And, indeed, it is plain that, 
in an eruption, thu lighter materials first projected upwards; 
(hen falling down, and accumulating upon the weightier, that 
had flawed in lava, must make it very diffitnili to trace arrange* 
ment; and this i$ the surest guide in all questions relative to 
cosmogony. 

Mr, Strange's observations on this topic are amusing! he 
lets out the secret without knowing it, or availing himself of 
It, He says, The phsiiuinena of recent volcapos are very 
** little cakuUled to give us instruction. A few days tour in 
** Auvergne, Veluy, or the Venetian State, arc worth a seven 
ytrars apprc'nticc.^hip at the foot ol Vesuvius or £lna." 

Mr. Strange was not aware, that Auvergne, Vehy, and 
the parts of the Venetian state he alludes to, were originally 
basaltic rount;je>', in which, aflorwards, volcanos erupted. 
Here he Ibutnl a rk*h variety of isolerlalt: ft^, besides (he 
common ^^olcanic substances, he found all the Tarieles of 

basalt, 
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with the matters that usually accompany them> ochus, Facu and obC 

tcolUet, ckiUcedonm, and calcai'tous spar; while at itna and 

. 1 . » . I basalL 

Vesuvius ne met with burnt matters alone* in tt)e coumy 

Tits points of vi**w in which I shall compare \^Icanic coun* ^ Antrim ?^id- 
<rieS| as described b) the most accredited writers, with our ^ I, 
basaltic district, w often referred to by the same authors, volc.u)k. 
arc: 

Fir^t. The prominent features and general resemblance. 

Secen cl Iy* The d i ffereii t unangemen (of the ma tcria Is In vcl- 
cauic, and our l>asalti(: cDimtries. 

Thi;dly. Frequent c hange in Uie arrangement ol the ma¬ 
terials in our bar^tllic country. 

Fourthly, btrikii.g and radical ditferences between our 
basak strata, and all known currents of lava. 

' Fifthly. Substances found imbedded in our basalt, and 
ncm in lava. 

Sbkthly. DilTerent cflccts produced upon foreign sub* 
stances (particularly calcareous), when coming in contact wilii 
basalt and with !ava. 

Scfvcnthly. nivibibility oflhe mass into r^ttUrformSi essen¬ 
tial to basalt, but never noticcB in lava. 

First. The general and leading features of volcanic coun. 
tries are admitted to be isoia/cd mjanlainst generally conic, 
irufivahd cohm, tox/ craf9t'$, with vurr^iUs of la\:a issuing from 
them, which may be traced many miles. But as all writers 
upon this topic candidly admit that we have nothing similar iu 
this counliy, 1 will not press tlic argument, nor enquire whe¬ 
ther their modes of accounting for the want of these features 
be satisfaclory or not. 

Secondly. If basalt be lava, and (as this theory supposes) 
once flowed from a l olcano, we should cx|K.'€t to And it ar¬ 
ranged in the same manner with the curiuius ol' lava, which 
are contiguous to must known volcanos. But here the difl*^ 
rence is most striking: tor, while all wfiten that describe 
1 olcanic countries, represent the ejected matters as confusedly 
arranged, and altogether a heap of disorder; with us we 
observe^ in l)ie d^po^al of our basalt, the most consuminale 
regularity; every laparale stratum preserving steiidily its own 
p!ac% and never breaking into that of another. 

Beskles, most writers admit that currents oi lava arc never 


to one another: 


while our basalt strata, accu¬ 
mulated 
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ttulated.upei atcJi ftewrt 4hc aip^ &Ma4j fval* 

}Bibeeoupc)p When we (tpopare our atturnttlatiouA ib( baf^U ittate 

^ in ciav sH. iccuoulitMft q{ cuireati of Java, whidk hare been 
4acad ce tbow, , .? . • • ' 

that it u M A^poa upon ofte anoUier by succeisire eruptions wc c^rve 

roicaok. a meal imporUot difletvooe. Carreou of Uya have al^ys a 

bycr of veijetubic earth between ttiem: this i% adnitt^ by 

ait partiei, For« wbik those who wkh to , impeach the chro- 

&ol^ of MoAa» make a prodigiom inter^ between the 

eruptions necessary for the formation of this layer of wih^ 

Moses’s advocates prove^ bom iacb^ that it it ^llcn formed in 

a much shorter time. 


Interposing layers between currents of lava being ^lus 
eitabiffihed, we are to look if any thing similar can ^ ob¬ 
served between ba«all strata: but no such thipg is to be found. 
Our basalt strata, whether of the same or of difierent wie* 
tieii pass into*each other ptrsoi^HW, without inteniipting;the 
solidity of the massf or without ekhibiting a particle of exln- 
neous matter between them 


Tliirdly. I observed, in a fenner Memoir, that, on our 
basal tic coast, nature changes W materials, and the siile of 
her arrangemenl, every two or three miles; afi^t which op¬ 
poses insurmounUbte difficulties to the position, ihat^ the 
fcawdt strata, forraing this coast, are oi volcanic origin. I 
will select (wo or three of these numerous little systems, apd 
the order in which the strata are arranged to each of 
IbMDi in a vertical direcO<m, to give the advocates for tbeir 
volcanic origin an opportunity of exerting tlieir ingenuity, by 
showing how they manage their volcanos, to make them pro¬ 
duce such diveisitied eficcts* 


From 


a I am aware that the odveoos layers, ot toita, tyi&i teswOea 
m greater bauk strata be stated, u cenuradiciiag iku posktoiu 
The aatureof these ochres* (common ip ajt basaltic cousune^bas 
given rise to much coutroverays wbkb, were I to cuter loco now, 1 
would be led Xm far from the preseot qtuiUon. But as this focei) 
BiakA a mos. roiuptcuodi figure te many pwti of Anlr^, 1 tkMt it 
well eatiikd to a place in the MatutM^arwy of tttu ciiMiiif|; rim hu- 
laUie part o( wtucb 1 kave uudenakea to •obltgo my 
Dabourdiou. 

Onibe yreseut occaiioal tkaU oo^m thp^^lo- 
um whicb Mr Si. Fond adopted, after loug dAubt,aa*d'DQch ptuilhgs 
so wit, ThAi ihtse :om fttfr oHfvti iy torn ihemkd spsra- 
rwi itf astwri wHk Mtk oe am 
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froft DonTttceto Seaport, fafade (kere the btie of the Factr aad eU 
ttfangemeot) it cwnpo^ of strata of tabular basalts upon 
which ire occinnultfed, to the snomit o( Dunimdh co- in the mnw 
hncma itfata,im«d with others, of ^|wicty calWrrrey^ 

primatic. Hue it ii aoa 

East from CarHckarede, the base of the facade U while volcanic. 
liffie*atone; upon which, ai long as it continues pcrpendicalar, 
we find Ochreouiand columnar strata alternating; while the 
hill of Knocksc^hy, above, u an uniform alternation <if tolum* 

Mr and irregular prismatic. 

The strata, fermii^ the promontory of Bengore, are more 
irregularly mixed; six of tabular ba»lt, five columnar of font 
dfffc^rent Yarieties, three ochreous, and two irregular priimatic, 
sixteen in all: ofwhichi after the tabular that forms the bate, 
no two of the same kind are contiguous to each other 

The volcanist will see that he must find a distinct v^cano 
for every separate little system surrounding our area; and 
that he must make the same crater emit diluent iwrieties of 
lava, and frequently by alternation. 

Fourthly. An examination of our BwaH strata, taken sepa¬ 
rately, and so compart'd with distinct correnti of lava, will, I 
apprehend, turn out u little favourable to Ihetf volcanic origin 
artbe comparison ofitbelr masses appear to do. 

Whoever has read Mr. Desmarcst's Memoir, or even my quo¬ 
tations 6ojn it, must admit that, if his theory be well founded, 
all our basalt strata must have once been currents of liqeid 
lata, and, of course, should rwcmble those known tefhave 
issued ftom existing volanos. But, I apprehend, instead 
of limitary, the most deckled difierencei will be found be¬ 
tween them. 

Currents of lava, we are told, ixt always tmrrower and 
doepttr, in the vklnity ofthecrUer, broader and shallower, as 
forther remoredftxnnTt: but our btaak strata are of uniform 
thkknessm tbeir whole extent. 

There is aacHher pocfit of view in which the difference be- 
ypera bawb strata and currenU of lava is still more dedded, 

^ Sk Wiiifoa Hamilton, Feibw, Spatanaani, and even Mr. Des- 
t M f e W^fcimadt infiintis at, UmH, in all currents of lava, the 
■Aerials cemposung tbeoi are invariably arreoged, is a regular 
grad^, ncMdsif lo their specific gravities: thus, at the 

lowest 
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hdi Bd ob* lowest part of thecanent, compart la^ ik<^ orituW Iira» 

sooria^ next cinders and laatty» votetTW ashes. But, in 
S*£f^cioatf basalt strata^ &o^ui|t similar n cbiwtii the material ii 
of Ajinim;id* enifi^rmt both densU^/^|d spo^cpavitytheiaae, through 

the whule tiiickoess of our deepest strata, 
volcaiuo Fifthly. That basalt never vas io fuMn^ appears plainly 

from the substances found iti and never in lava; and whiohi 
from •their nature^ could not have sustained the heat of a 
volcano. 

* 4 • 

Of these, zeolite, chalcedony, and calcareous spar, seem to 
abound in the basalt of all countries, but never have been no¬ 
ticed in uuquesttoned lava. The first foses, atKi Ike third cal¬ 
cines, in a very moderate heat; and, though chalcedony be 
more refractory, yet exposed to a strong beat, it- loses its 
beauty, and the delicacy it exhibits in its natural state. These 
substijtrcs arc most copiously dispersed, also, through our 
basalts; hut as this topic has already been often urged, I will 
pass on te subitajices peculiar to my own country. 

A rarrety of basalt, found in abundance at Portrush and the 
Skerric Islands, is full of pcrliiiites, ofbelemnrtes, and, above 
all, of coruua amnumis: the<e aredUpersod through lire whole 
moss etpially abuiulant hi tlm inieriur and on the surface, 
I'liis ba<<tll vitrifies, mid the marine subslonces it coniaius cal¬ 
cine In the fire or a aimmon >aU*pan; of course, never could 
have sustained a volcanic heat. * ^ ^ 

Anotih^r iact occurs, wbii'h seems dedsiv^ against the vol¬ 
canic wigin oi basalt. Some varieties of this fossil, contiguous' 
to Portruhh and the Giant’s Causeway, upon being hroki^ by 
a slixlgo, di*icovcr, in their interior, cavities, umo frUed with 
tic^ water, others beming evident marks of having mKecoi^ 
mined it. Of tlvuse basaHs, some were of a difibrent variety 
from that of die Giant’s Causeway, but of limilv grain and^ 
hardness; othert were precisely of the same variety, columnar, 
prisnutiic, ardetdaft'd and exactly the same io grain. At the 
Causeway itself, 1 never found •anybut in some.basaltsosry 
near it, on the west side, 1 have met with k: these had foliect 
from an upper stratum. 

A most respectable conespondeohto a*koqi 1 eommitnicated 
this foct, as new in natural history, fells me, be aospecls Ifag 
wafer passed in by peicc^Uoo. j^terguned te, pty ell attwr 

tion 



OElClir 01 BAS&I.T* 


m 

ti(»i to any thin^ t^a^ested ftois such high authority^ I took facts and ob^ 

my friend, Mr. Joy, to the spot where I used to find the water swvatioiu re* 

ill the greatest aboedOee (bliyiagat]). We broke severe] 

stones, and, whm we fouod water, obwved that, at .first, it of Amrin i ad* 

wet the whole fracture evenly; bat, as it evaporated gradually, 

the wet was confined to crackS) diverging from the littFe ca« volcanic. 

vity tliat had <*(mtajned the water. Tiieie, therefore, we at 

first supposed mast have been the passages through which the 

water had made its way: but, on attentively eKamining the 

cracks, we perraved tlwt, as they radiated from the cavity, 

they dinimished in breadth, and finally terminated in the 

solid sloncj of course, that the water had not come in by 

them. 

Another fact seems conclative against percolation. I new 
found, in our hoialt, any cavities but those which contained 
water, or which bore evident marks of having been once filled 
w ith it. We have, ihereferc, this alternative: 

Either the water first made its way through the compact 
tissue of the ba&ait, then collected, and dilated itself with such 
foix*e, as to form rounded cavities, olten* larger than a pistol* 
bullet, which, on many occasions, it afterwards forsook: 

Or, we must admit the water to have been coeval with the 
basalt: to wiiicb, of course, we cannot a<cribc an igneous 
origin. 

Siictbly. As wc Inow (he high state of iguition in which 
lava issuer from a volcano, it it reasonable to expect that, 
when, in its course, it meets with extraneous substancei, it 
should produce U|H>n them such alterations as are the usuj 
elfoct of iDlense heat, applied to these same substances. Basalt, 
likewise, isoAen found incontact with similar matters. Henca; 
by a minute exsmination of these contacts, we have an ob* 
vioas mode of ascertaining, whether the basalt also had en¬ 
countered them in the same state of igoition we know the * 
bvadkh 

As my country, to a great extent around me, U composed 
of tmthing but basalt and lime-stone, I Iiave no other substance 
but limostone upon which I can make observations. This^ 
however, lapprdend, will be found abundantly luifkient to 
decide the question. 

About one hundred ytnls foom the beautiful cavern, called 
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i|ict% Md Long .Giibot# fiatf tl« cufaer d qfUwrily of ealcamin 

0 oikfrom Portraib, we iin4» he!i vtf up tho preci* 
a vftitbft^lic rock> inMCled ai^MiUdk of the Kne* 

efAoM^ Mooe naM, end^atthe GcalBc(»» uailedio tbeUmMtone« u 

^ k u uet ^ ^ 

Tglcaaic. Tite pe&ftAoli.of KesbeeAi mot Billpoude, u the spot 

vKere hos^ and lino^slone eocoe m CMtect is e?ery possible 
W^« Piecestf Uae-itone ot ill siie> imbedded in the buil« 
rie niiSi and similar fr^menU of basih» dispersed in like mao* 
oer through ike lime^toae, and^ in the precrpica tbove^ strata 
of basalt^ and lisw-stone alternating* Here the o]^>ortuntttes 
of examining the contact of basalt and limo*stone are number* 
less; and, on e^'ery occasion, 1 Ibund them united solidly) 
the Kne of demarcation correct, as if drawn by a peeciU not 
ti»e k$si trace ofcalcinalioo, such ai miglit be expected from 
She cuWareuus nmiter* coming in contact wiUi so glowbg a 
Aias^, 4s (his theory supplies our basalt to have bomr.* 

This unexpectcil circumstance has somewhat embiriisied 
(hcM oIcainHis; wlus (o account for it, have been driven to 
various exeitiuns of their ingenaity: but not one of them seems 
es'cr to have inquired wlmi was the remit, when calcercoui 
matters came in contact with actual lava, as it towed* Here 
an obvurns mode presents iemlCtf deciding the question, who* 
thcr Imsalt aud lava have a ('nmnion origin: for, if their eon*» 
taels witli catcareciH matter produce the same eflecti upon it, 
wehfve a strong prciumptioo in favour of the a&vative* On 
the contrary, sliouki tlieell'ccts turn out to be totally differenlt 
we have a conclusive argument in support of tlie iK^tivc* 
Whellier this ssude of bringing the questma (o waae did not 
occur to the geaUeoen who support the vokanic origia iS 
basalt, or wbe^er they did not like to commit a* &vooriM 
theory to so rude a test, 1 will Dte presume to coojectuie* 
Direct evidence, with a view to the question, 1 admit I have 

BDM4 


f Tbc result of my obsemtioai* ea tliecoDUCU of basalt and lime* 
stone, perfectly correspond with those of Mr, St. Fond, in VivWais 
(Min. dei Volcaoi, ebap. 15.) Dr. Hamilton, 1 adnrit, saw thinp in 
a different point of view t but m bo does not refer is to the placet 
where he eiaauncd these contacts, 1 esaaot bnag the poM WlWie . 
ii 14 cowKiy, s 
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4)0fie; jret, by a& ttkAUveeKaainatioD of difieront writes on fika aol «l^ 

volcanic 9ubjcct$> I find preUy good light is thrown upon this 

topic. The cvidtvce I wiU addoce, ii, 1 confess, indirect, and cauaqr 

the menlion of the subject inddentai: fet I do not theiefere, ^ A^im ;a^ 
, . I. / • * 1 . I • * I dvtcci 

give it (ess weighty for, eaee I engaged m polcnQK: natural k u net 

history, I have discovered, that a rdKance on positive aiser^ voka&ic 

tion is noi the sorest node of obtaining trutL 

The first evidence I shall prodooe, to the effect of actual 
glowing lava upoocalcareoasiubstaDces, is that of Lord Win* 
chdiea, whose letter to King Charles IL (quoted by Sir 
William Hamilton), giving an account of the great eruption of 
AtM, in 1069, lays: '' Where the streams of lava meet with 
.locks and stones of the same matter (as many are), they meli 
and go away with the lire. Where they meet with other com¬ 
positions (cakareousi no douht), they turn them to lime er 
ashes” 

Mr. Ferber’s testimony on tbeiubjeci is decisive. He gives 
tti, in his eleventh letter, a catalc^ue of ejections from Vesu¬ 
vius j of which No, 6 Is, by his account,^^ white lime-stone or 
marble, in loose pieces, some burnt and calcined.” He ob- 
i^ves^ they arc found, likewise, in (he uhes and lava, and 
than constantly cakitwd and ferinaceous.” Again, letter 14, 
he lays, at Monte Albaoo, the l^a, as well as the piperino, 
contain calcined fragments of lime-stone.” 

Toasetli diTargioni, in bis elabmte account of tlie mine- 
mtogied productions ot his own country, confirms Per bet's 
(pslunoBy, «i to the nniibra calcination of caktreous sub¬ 
stances 

Since, then, glowing lava anlformly calcines the calcarccui 
lobstancei it comes in contact with, and basaH producer no 
efiect whatsoever upon them, are we iK>t to conclude, that it 

did 

% 

e Toueui is full OD the lut^ecc He ((^|e 448, Vol. IX ) 

** Se msieroli sieno di DUura vtrcKnUi^ focmexannQ iave sc 

(4/wti o ofifif k feemennoo poicertt,** 

Page 850. e&ii (live vmviaac) li veJo&o misti miteric ve* 
iriAeatd, cob ntaie cUckatc, e con iltri quasi non punto tocchc d.U 
luoco.'* 

Ba#e€5gi fuovo vokinico, aelk vescere deJIa di 

San non, akbU ofeso^uie ie imssolcite di neuUt, e cikuitt o ve- 
wiSote, sccondo la loro itlitudine litre ivsunre.** 
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Hcii iiid o^- not encounter them in a itMeof fuwn? tHibh U the poltt 
r«- mquestion« 

^ tenthly. Upon the last dlfTerence I ^all mention be- 
Antrim; id- tween basalt and lara* 1 most dwell a little tooger; both be-* 
thaUi U ct\X9t it leemi radical and eiienttal; and also> becaose it lays 

volcanic. open some new and carious tacts, relative ta basalt, whidi 

have hitherto escaped notice. 

I allude (o that properly which atl basalt strata, that I ever 
examined, have, of dividing or separating into regular forms, 
generally, with plain sides. For that this is a principle* inhe* 
rent in the mass, and coeval with its original formation, is 
obvious, from the striking difference between the plain brown 
side of the figure and the irregular, granular fracture, gene* 
rally blue or grey: the former an arrangement of nature, the 
nnlfomi effect of a causae, with which we are unacqifainicd; 
the latter the irregular cfTcct of a violent stroke or impulse. 

If the the*jry yre arc discussing be well (bunded, all our 
ba&alt strata were once currents of las^, flowing from vohanos. 
For thU^wf have the authority, or. rather, the assertion, of the 
founder, and the most accredited supporters of the opinion. 
In substances, therefore, by their accounts, exactly the same, 
and of the same origin, (hey use basalt and lava as syno¬ 
nymous terms,) wc liave* right to expect similar properties; 
and to locdc for, in lava, an internal arrangement of the mass 
into regular forms, ccufcrmable to what we meet with in all 
basalts. But nothing similar has been observed in lava, and 
Ae description of the Volvic lava is irrecondleable fb this 
property; for wc are told it breaks in all directions, casse 
en tout sens: and Mr. Desmarest himself tnehtions thit. ^ 
a mark of dittinclion between it aftd tlie neighbouring ba¬ 
salt. 


In distinguhhing the varieties of lava, we have a clew to 
guide us. We know the process by which it was (bnned; 
atul ofl^en, upon inspection, we cin discover the original 
i&aterial. the mother slone, by whose fusion it was Qiade. 
The operation itsdf, too, enables us to make new dirtincHons^ 
from the difierent mtensity of heat, and different gradations in 
cooling. 

On the contrary, we get little infomidoit from rnspeeting 
the fracture of b^L We can tell that, in some, the con- 

ifitueat 
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si it uent materials are more conpUiely blended lhan In others 2 Facu ud ofa« 

wbUb seems the some thing as to sayi is much ilii* 

ference in grain; a great interval between tlie coarsestia tbe CDuatf 

and the finest. But all this is by insensible sljjJesj 

such thing as drawing Ijnes, by which wc can mark the that it is ttOr 

varieties of tl>is fossil. Even where other differences 

most cs^ntial, l)etwecn the varieties of baaolt^ in'^pcclion 

cannot be relied upon. For instance^ the siliceous basalti full 

of marine exuviWi passe^i by gradalioo^ from a grain as fine as 

jasper, ontil it becomes indistinguishable from the GiantN 

Causeway stone, and even coarser. 

• If we look to nature for assistance, in classing the varieties 
of ba^lf, we wiS be no longer at a loss x wc will find, she has 
impressed an indelible character on each variety of this 
fossil; a specific figure, into which every stratum is divisible, 
in its whole extent* bring formed^ as it were, by an ag« 
glotinaUon of similar figures;* in the same stratum, all ol 
nearly the same degree of perfection; but. when we com. 
pare different strata, of the same variety, the pcrfuctioa or 
Tkatness of the work vaiics, until it |>as$e:i into an amorphoua 
mass. 

Nature seems to have provided, as carefully, for the pre¬ 
servation of the distinctive characters, of tliC differeat varieties 
of basalt, as she has done, to prevent confusion in the several 
' tribes of the animal and vegetable kingdoms. We see our 
basalts offen, by gradation, losing their own fiirms, but 
never astuming that of another vuriefy; and. In the la^t 
stage of evanescent form, we c^n trace an effort to pres^ve 
their own . appropriate figure. This b very obscn able in our 
cblumaar basalt, and in the long horizontal prisms of our why a 

I can also (race, something like a generic ditlcrenre, be* 
tw^ the varieties of our basalt: for some of them base 
but one principle of com^ucuonj to wit, the exU'rnal vi- 
xible foms; into which, upon the siightONi iiupocuon, they 
a]!j>ear .to be divided: no internal construction; the frac¬ 
ture irregular, and generally conchoidal. The of 

thii 

VI do uie the ypfd s^miUr Id a suiQt moihematkal seu^e; mcac* 
ii^Qo more ebaa a itronc, general Jikeoew, $g decided, tha: Ibe figtue* 
o( ifiC varictv cannot be mistaben for Uiosc of anv bei. 




oaieiir or bauu 




uui dut ar^ tb« columar, tte kngulir pr>n»rtk; md 
^ idMilar. 1 have not been aUe to dbeover ishof^ 
'cmcf ^ *0 intecsal cooitntctkn, m any of Ibew 

dAmijBi ad* buakl. 

varietiea, on the contrarf. ue r^niaHjr anaaged 
voka^ oternally; the large prim Iveaking into uadier, io«e> 

tnnei to a great <^ree of minuteness at in (he Portnuh 
ttl^ions ba^. The coane Foitradi Basalt, whose pnatos 
aw^stly quadrangular, and the unartlculaled piUan af 
fialtflagan, have likewise the tame pit^ty, in an in&cior 
degree; while the baolii of oar wltyn dykes have often their 
inl^dioatf priimt hntshed with great seatneH.* 

But the forms into which our besaltk masses divide, ve, 
by i)o means, limited to prismatic aione. ' l^e pyraasid 
is a common figure m our wfayo dykes i and the most 
. Act jdiits of the Giant’s Cauteway pillars pertakc both 
of the prism and of the pyramid, and have also a aux> 
lure of curve, and plain surfaces: the iatter in aumher 
equal to the denoorinalor of the figure; while the former 
amounts to double that number, plus two. Thus a pen* 
tagon joint, taken from one of our most perfect pi^i, 
has five pUm, and twelve curve surfsMTes; hut .curve snr* 
feces ere oreconcileable, either to crytiallitadon or deisc* 
reri'oa.t 

We 


•iThis subordtaste CMsnctlvn it well iUutnted, is a dtawing of. 
A^f^nsmauc aieoes tskSa trom a (rest whya dyke, aow used ai a 
quarry, nearly iwo miles vest from Belfatu 
Tt* conKiineot fl|iire here Is a trianpilir prism, ndteoe tngies at 
tbs base, seem douMa (be anyle at the vcttea. 

My ingeniout Mend, Dr. M’Dmuiel, to whom I had nontsonod fen 
cwtout coMinnion M oorwhya dykes, w» so tusck when he taw 
rise prismatic stones of which tbit dyke is formed, extracted 
Oe quarry, that he employed a paintee to make a drawing of ante of 
them i aod te was so good as to give me a c^y. 

f The aente angled triangular pywaidt, which SMOad fM eatjk 
angle of the joint, and often nach up to (ho middle af dm iastiiq* 
bent one, hm iheh insides aleped away, in an hypaiWie femt 
while the grooves in tbe lower part of each joint adapted t« receive 
sbeie, with tiRular cuvamre, added to the former, mske twice H 
many cune surfaces IS the figure bM soglei. Tbecenem aod 'eat* 
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We have another variofy of basalt, whose surfaces external, 
and, ifl be allowed the expression, internal are all curves: its 
form is round, and it is composed of concentric spheres, like 
Ihe pellicles oi an onion. 

ThuN*ariely Mr. St. Fondbimaelf admits not to be of vot^ 
canic ori^ir. He says (Min' des Vole, page 4d), iV mttst have 
taUn thin ermy^ fiaiurallj^. Its mode of arrangement, 
in the places wh<?re U is found, seems stil! itioie extraordinary* 
It is generally inibeddedin an indurated basaltic paste; in Mr. 
Si. Fond*s language, incorporie it incanrie dims des massifs 
dc basnUe In this state, it h sometimes built in (he 

iorm of a wall, of which the globular basalt is the sftnes, and 
the unformed the cement. 


Facts and oh* 
servadons re** 
fpecdog batsU 
in the couQ(7 
of Antrim \ ad¬ 
duced to show 
that it is not 
volcanic. 


I have groat reason to believe, that die varieties of basalt 
in other countries are exactly the same as lu our own; and 
that nulurc lias taken the same pains to heep tliem distinct 
evcrywliere. 

"'The columnar basalt, of all countries, corresponds precisely 
with (hat of die Giant’s Causeway, and our other groups, 
as appears from the sameness of (heir curious articulations. 

Our irregular prismatic exactly answers tlic description of 


vex bases add two more^ but, bySirToibero Bcismao*s dcltmuon, 
crystali are bounileu \}jphm 

TLcsc facii cannot be exhibited in diitinci juinU; for the cohetiou 
is so It run;, that tlie unending pyramids iovanabiy tireak. off, as die 
job:i arc separated from Ujc pillar. It is the projecting Traciure that 
remains, which gives (he joint (he appearance of a mHrslmm, as was 
observed by (be early writers on the subject. 

TJic dcs true (ton of tbc»e ascending pyramids makes (lie sepa¬ 
rate iolnt totally different from whai it was, when existing in tbe 
pcKect pillar. 

To iUnstrate all this, I give a drawing of two pillars: one, as it ap« 
pears when bng exposed to die air, whidi acts principally upon tlie 
joints \ while the dilation and coniTaetion, from beat and cold, loosens 
(he pyramids, and separates them from ibe pillar. 

The second pillar exactly represents the state in which they appear^ 
where the mass it lately quarried into, and (he air has not;had time to 
operate. * 

I add some joinu in (heir namrai slate. This nicety of consmiccioa 
^tes, IS (he piUan graduate through imperfection to an amotphgui 
. mass f yet occasional traces of it arc long ubservabic. 

Voi.XVI.'—Af&il, 1807. 2 A the 



QfttCiV OP IA9AiT« 


9Q0 

Fttd ni olv the baAtll incombcnt on the columnar at Bolsena^ as gtven 

is obviously similar to those at La Trezaa 

da Baume; and Mr. Mills’s view of Ihc isolated 

of Amrimj Id. basaltic rock at Ardlun {Phil. Trans. 1790 ), accurately re¬ 
duced loihinv i . , . - , .1 i> 

thaiicitnoi presents this variety^ m many ia^ades, near the Giants 

volcanic. Causeway. 

Sir Joseph Banks's account of the strituiu, incumbent on 
the columnar al Slafia, might serve for our irregular pris* 
matic, in most places; and the moment 1 shewed my friend, 
Mr. Joy, our neat pillars at Craigahullcr, he perceived 
the striking likeness between the stratum, incumbent oh (hom, 
and that^pverlng the grand colonnade at Slaffa. 

The slight accounts we have of the Scotch whyn dykes, 
shew, itiat they are Ibrcned, like our own, of horizontal 
prisms. 

And our globular basalts, with concentric spheres, so cu-» 
riottsly imbedded as we find them at PortCooan, near the 
Giant's Causeway, and lining some whyn dykes al Belfast 
Lough, are precisely the with those taken notice of by 
Mr. St. Fond, at Ardenne, at Cheidevant, at Montbrul; and 
^Iso by Mr. Strange, in the Venetian state. 

Until the advocates for the volcanic origin of basalt can dii^ 
cover, ill lavas, something corresponding to these curious cir« 
cuinstances aiteuding our basalts, can tliey persist in pronounc- 
ing them to be identically the same i The one (if I may be 
allowed to use the expression] a /acHiicus substance, of known 
and posterior formation; the other, bearing evident marks of 
the hand of nature, both in iU general arrangement in mighty 
strata, and also in hs numerous varieties. For we know that 
nature delights in diversifying her operations, and in cxe^ 
cuting what seems to us the ame work, in many different 


e 
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Methoi of adjuiling a fronsil liitirmuni in a Platte of the 
ridian. By Sir H. C. £nclefikli>( Bari. M.P. P.R.S. 
Xc, 

To Mr. NICHOLSON. 

SIR. 


XjOi 


lOKING over »ome papers the other day, I foond the latreductiOA. 
inclosed^ whlcli 1 had drawn up some years since. I do not 
know that the method of placing a transit instrument, therein 
described, has been made public* Ifit ha% not,! ihiuk its case 
and accuracy renders it not unworthy of publication. Should 
you be ufa diSerent opinion, you will he so good as to return 
it to nie. 

I am, Sir, 

Your obedient Servant, 

H, C. ENGLEFIELD. 

TiineySlMi, March 11, 1807. 


Let Z (PI. 8) be the zenith; P, the pole; HO, the horizon ; 
ZPI, the meridian circle \ ZK, a circle of altitude distant from 
the sneridiao by a small quantity IK (suppose a degree); 1 2 S 4, 
the diurnal circle of the pole star, whose radius is 1^ 45* 
nearly; and let the altilu^ of the pole be 5SO'. Then, 
when the pol^star is on the northern m^idian, tit altitude 51, 
will be 49* 45', and its zenith distance Z 3, 40* 15'; and let 
ACD be a part of the diurnal ctreU: of a star whose polar dis¬ 
tance is 4S* 30', and N. roeridian altitude 5«. 

Now, suppose 8 transit tnsUumcnt, whose axis is accu¬ 
rately leveled, and of course in the meridian at Z, to point at 
the horizon to K, instead of I, the true meridian; then, at 3 
(the altitude of the pole-star under the pole), it will point at B, 
and the arch 5 B will be to IK as the cosine of the altitude 

4 

5 I to radius; but 5 B, neaiured on the diurnal circle of the 
pole-atar, will be the sine of i(a distance trom the meridian to 
the radiut PS or F B| and ai, in unall vchei, the icch at a 


Adjaitment of 
the transit in* 
itrument, by 
leveling its 
axis, and ob- 
serving tiie dif¬ 
ference of time 
between the 
transit of the 
poLc-siarandof 
anoUier more 
distant from 
the pate; the 
R. 

given 
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Adjuftimrnt of 
the iraiisit in- 
ftrnmcnt, by 

IcvcUinK its 
an<l 

$eT;iiigtb('ttir« 
Ccrcncr of (jme 
hctwi’co iho 
tTAntit of the 
polc-iurandof 
another more 
r)UiaQt from 
She poJi: tho 
R. A. hern; 
given. 
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grcai circle^ or of a small cirde« or tbeir tines, are fiesHy ran* 
cident, we shall have very nearly as Z S (the zenith distance) 
to P 3 (the polar distance), so is the value of S B, in degrees 
of the pole*$tar circle, to its value in degrees of a circle whose 
radius is Z 3. And a:; the radius Z S is to P 3 very nearly as 
23 to 1, the error of the transit telescope, at the altitude 3 I, 
will be measured by a Kale (ifit may be so called) 23 times as 
great as iUell^ 

Nuwj let there be another star, A, whose northern meridian 
altitude is <mall as It conveniently can be, for example, 
w hose polar distance is, tliereibre, 40^ 30', and whose right as. 
evnsion U the same as that of the polar star^ then, if the transit 
telescope be in the meridian, both these stars will pais through 
it at the same time; but if it be out of the meridian bythequaii* 
tily IK, the star A will pass through it when it comes to C, 
but the polar-star not till it comes to B, when the star A is got 
to D, in iti diurnal circle. 


The value of AC being therefore found, by multiplying IK 
by the cOMoc of its altitude Al, that value, being reduced to 
the angular value to the radius PA, will give the lime of the 
star A passing through the transit telescope, afler the time 
of its passing the meridian; and the same operation being per* 
formed lor the pole-star as belbre directed, the difference of 
tiicbe times will be the error to time of the transits, answer'ng 
.to the given deviation IK of the transit telescope. And tables 
having Leen previously constructed for such stars as shalf be 
thought <x>n\enicn(. the tianstf telescope may, in a very short 
space of time, be set to the meridian, with a degree of preci* 
sion unattmnable by any other tnethod. 

If tile star A precedes the pole-star m its ]»ssage under the 
pole, DO tables are requisite, nor any thing necessary to be 
known but the exact ditference of the right ascension I^tween 
the two stars; for, having observed the transit of the star ,A 
(the instrument being previoudy brought near the mendiaii, 
suppose half a dr*gree), then elevate the telescope to tbe.po^ 
star, by moving the hcrtzonlal adjustment of the axii; keep 
the pole-itor on the middle wire till the due interval of time 
between their transits elapsed { the instrument win t^n be 
extremely near its true (losiiioo; and, by repeating the obipr- 
vation once more, will be brought to'a perfect exactness. Or, 
if another star, foDowing the pole-stir in ita passage, be ob* 

serv^ 
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served on the same evening, if the times elapsed between their 
transits areeqoa) to the tabular difference or their right ascen« 
sions, which will probably be tho case, (he acc'uracy of the 
first placing the instrument will be mimetliately ascertained. 
Other stars near the pole may be made use of in (he same 
manner as is here described for the pole-star^ but with propor* 
tionally less advantage, as the polar distance in increased. 

It is also obvionsi from the hgure, (hat the transit of the 
pole-sUr above the pole, may be also used, and that with 
nearly, though not quite, the same advantage as llie transit be¬ 
low the pole. 

The same method may also lie applied with equal case, it* 
the second star A pass the southern meridian instead of ihc 
northern. 

The slowness of the pole-star's motion, though it renders its 
transit uncertain to a few seconds, cannot tuaigrialV a fleet the 
accuracy of this mctliod, as an error of ten seconds of time in 
the estimation of its })assage, which is certainly more than can 
be committed, would not cause an error of a third of a second 
of time in the passage of stars near the equator. 

iiiofUpU of (ht CompiUGhoft xpiih (he tiHmhen given above* 


S(ar A. Pole-Star. 
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The error of a degree, therefore, in the podlion of the Iran* 
sjf telescope at the horizon, causes Uic star A to pass through 
ft 5h. 29\$* in time later than it ought, whereas, the sume 
cfT^ causes the transit of the pole-star to be Ih. 26ni. 
later than it ought; and the difference between those two 
times, viz. Ih.21m. will be the dificrenct^ of the ob¬ 
served time of their transits, owing to the error of the podlluii 
of tlie transit telescope, their real right ascendons being sup¬ 
posed the same. 
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{Observations on the Fariathn, and on the Dip the Magnetic 
Kecdht made at the ApartmenU of the Royal Society § ietuten 
the Yean 173o and ISOji iucluiive. By Mr. Geoag^ 
Giifiv,* 


0/ Ate Variation Comfiutf 

The varlafion company wi in making tKofollowing obier* 
^a?S«c!eiy valions, h the same instrument uj.ed m former observations of 

the variation^ and published by the Society in several volumes 
of their Transactions; and as a particular and accurate descrip* 
lion of its construction svti given by Henry Caveodish» Esq. 
F. R. S. in the LXVIth volume^ it will not be necessary to say 
any thing hereon the subject. But thesrdKervatbns being 
the first that have been communicated since tJic compass wai 
pul up in the Society's apartments in Somerset Place^ it may 
not be ami^s to point out iU situation in (be bouse at the time 
of olKcrvutioni and the methpd pursued to attain such allow* 
ances ai were proper to be made in deducing the results here 
, given. 

StMituation, !• The compass in the house, at the time of observation* 

and the po^U placed in the middle window, on the south side of the 
moQgftheJti* ^ . , • . • • 

AuUimarkdc* ^ meciiug^room. upon a strong mahogany hoard if 

Knl»ed. inch thick. Against the opposite building the dial plate of a 

watch is fixed, making an angle with the true meridian of 

Sl^ to the eastward* as a mark to which the telescope of 

(he compass was adjusted. To obtain (he angle that this 

mask rnade with the true meridian* I fixed a transiMaitra* 

meot on the mahogany board above mentioiied* precisely la 

(he same place where the compass had been placed* and bav* 

Ing adjusted iu telescope to the same mark* the transits of the 

tun and stars over a vertical circle passing tlitcogh the amuth 

and this mark, were observed; and tbe angle contained be» 

twee# 

* 

* Pkilmptiicil TrMMUimit, IIOS/ 
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tween the ud mvk and thetroe iMridta&imsIbuDdbjcon* 
ptttition 3 P 8 jd as above. 

2. For the purpose ot ascertaining what error there might Ueti^ of at 
be^ from a want of parallelism between the line joining the 
indices and the magnetism of the needle> and thereby to de- nuf netic di« 
termiue whether* in the usual method of observing* the in- So 
dices shew the true angle which the direction uf magnetism oeedie 
makes with the first division or zero* a great many observa¬ 
tions were made*on both ends of the needle* and with both 


tid^i of the needle uppermost (the cap of llie needle being 
made tc lit on readily on either &ce for ibis purpose}* viz. 
north end and south end in its upright position* and north 
end and south end with the needle inverted* and the mean uf 
the four giving the angle greater by2'* than that shewn by 
the north end in the upright position of the needle (which 
was the ^nd always used in these observalkms)* two minutes 
have been added to all the observations read from the instru¬ 


ment* as tlie correction for this error to angles on tlic east 
side ofzeroj and subtracted from angles on the west side* to 
obtain the true angle; which error to angles on the west 
side* however* only occurred when the instrument was taken 
out of doors* to determine the effect of tlic iron work of the 
building. 

3, The variation compass being placed in the house for ob- ^n<l of ascer 
lervation* could not be supposed to be entirely out of the in- 
fluence or iron; I was therefore deurous to a^'erlainbow far mtlicbuilUiaas 
that infiuence might extend: for the determination of which* 
the following method was adopted. 

Having caused to be sunk into the earth* to some depth* a 
strong post, in the wood-yard of Somerset-House, at a consi¬ 
derable distance from the infiuence of any iron* on which the ^ 

compass might be placed, and from whiph stadon there was 
a convenient mark* at a proper diitance* to which lis telescope 
might be adjusted: I look the compass there at those times 
of the day when the needle was stationary* viz. mornirg and 
afternoon. Before tlic compass was carried out of doors* ob¬ 
servations were made in the room ; then it wai taken out of 
doors to the above-mentioned station* for observaton there ^ 
and the observations were again repeated* after the compass ^ 
had been restored to its situation in the room; so that had any 
alteration taken place in the intenroli such altcratioo would 

2 A 4 have 
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have been detected; but during the whole series, no material 
tliffereiice occurred betwecti ihe observations made in the 
house before, and after tho^e '.'iLen in the yard, 
obicrvo- The observations Dicrefore made in the yard, compared 
those taken in the house both before and after those taken 
compared with formed llic comparison for obtaining the error, or the 

those within, eftect of the iron-work of the room on the needle in the house, 

and there is reason to believe that considerable accuracy has 
been obtained. They arc as follow; 

By a mean of 20 sets, or 200 observations tak<m with the 
< ompass in the yard, compared with twice that number taken 
in the house, before and after those taken in the yard, the 
v ariation ob''«rvcd in (lie house whs found 1o be greater than 
that observed in the yard by 5',+. The mean of nine sets of 
obicrvaiions taken in the morning giving for the error y,S i 
and the mean of eleven taken in the aftentoon giving for the 
error 5\3* Tlie variation in those tables have therefore been 
lessened by the above-mentioned quantity 5',4, as the error 
for thecITcct of the iron-work of the room on the needle in the 
house. 

Corobfirating I must not omit to mention, that of these 20 sets of obser-* 
racy** vations mentioned above, nine only were made with the com¬ 
pass in the same situation, and eleven in tliat of a diiferent one; 
for, after nine sets had been taken, a pile of boards was put up 
between the compass and the mark to which it had been ad¬ 
justed, winch made it necessary to remove the post on-which 
tlie compass had been placed, a few feet to the westward of its 
former situation, to clear it from the said pile of boards; and 
eleven sets of observations were made from this nbw station, 
with the compass adjusted to the same mark it had been Ad¬ 
justed to before, and the angles that this mark made with the 
true meridian irom each of these stations, were ascertained by 
placing a transit-instrument precisely where the compass had 
been placed, and observing the transits of the sun and stars, 
in (hosaine manner as has been described in finding the angle* 
of the mark that tbc compass was adjusted to in thehouse» 
And it is conedved that this accidental circumstance adds some 
a*eight to the accuracy with which these operations were pcf* 
fon^, ai Uie error from the two results of nine, aod eleven, 
docs not differ $o much as (f,5 from each other. 


Dipping 
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Dipping 

Tbe dipping-needle with which the bhservalion^ In this The dippiug- 
comaQumcation were msdci being tlic same Instiuaicnt used jn 
former obser\’ations of the dip, and it havuig also been de* 
senbed hy Mr, Cavendish in the paper before alluded to, it 
will not be necessary lo say any thing ofits construction here. 

Its situation in l!ie house was in the eastern window in llie 
meeting-room, next the door, 

A$ the oli'^crvations made with the dipping-needle were not 
alTecled by ai^ other source of error than (hat of Iho iron-work 
of the room, in order to ascertnln the quantity of error, the 
instrument was taken out of doors at two dilTerent times^ 
after an inlorval of ten years, dilTcrcntly situated ca(*!i time, and 
the ohse^^'ationl made at both these times out of doors, com* 
pared with the observations made in the room, giving ibr the 
error 20^ more Umn the dip was found to be in the room, and 
both agreeing to one minute; timl quantity has been added to 
all the observations made with ihcdipping«nc*edlc in the room 
&f its error, a&cctcd by tbe iron-work of the room. 


Although a valuable paper on the diurnal variation of the 
horizontal magnetic fneedle, by the late Mr. John Canton, 
F.R.S. was published in the first part of the List volume of 
the Phil. Trans, for tbe year 1759, containing a great number 
ofobservations made at difibrentand irregular times ofthe day 
throughout the year, yet, it appeared to me, that if Lite varia¬ 
tion were to be observed at short hut stated inlerv*als of the day 
lor one year, the results Wfjuld perliaps not only prove more 
satis&clory in determining tbe tiroes of the needle k^oming 
stationary, but would sliow its progressive and regressive mo¬ 
tions better than if observed at irr^itlar intervals. To effect 
which, I imposed this laborious task upon myself for the space 
sixteen months. 

The observations contained in Table I. in sixteen pages, viz. 
from September i7St>, to December 1787, both inclusive, are 
the results made at many but staled tiroes of the day, and so 
disposed, that the progress, or regress, of the varialioQ, may 
be readily seen by mere inspection.* 

Table 

* For these, on account of (heir length, refmoce must be had to the 
Transactions. 


Canton^ ob- 
setvaiions on 
duirns) varia- 
lion. Those of 
the author 
were carried 
Uirough six¬ 
teen 


Tabulated i*e. 
suits. 
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rAUitton rnt compass* 
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Table IIj contains the mean monthly variation &r the i&ove^ 
mentioned times of (he day ccmtained in Table I. 

Table IHj contains^ besides the mean monthly true varia* 
tIon» and mean monllily alteration of variation, for the 
sixteen above^mentioi:^ months, the mean monthly true va< 
riatloBi and diurnal alteration of variation for many months in 
the year, between the years 1786 and 1805 inclusive. 

The numbers put down in Table I, are each ofthemaeaeaii 
of five observations, and ofleo more* 

Those In Table 11* de|>end on Table I* 

As the observations from which the true variation has been 
given in Table in, between the yean 17B8 and 1805, were 
loo numerous to be all iiiwted, it has been thought sufficient 
to give the mean mcmlhly true variation, and mean monthly 
diurna) alteration of variation only; and they were determined 
from a mean of the observations made at those times of the 
day when (he variation was considered least, and greatest; 
w*hich variations lor each month, may generally be considered 
as a mean of 6<X> observations* 

From the observ^ions made by Ihe late Dr. Hebcrden and 
others, about tlie year 1775, the variation was found to increase 
annually nearly 10^ since that lime to the present, its rate of 
inaease has been considered ai gradually diminisbing*, aiKl 

lor 


* An exception to Oie progressive increase appears between the 
years 1790 and 1791, as the obsermions between these two yein 
Aabc it teOcacasc 2'or 3', and fubsequent obserrauo&s to iocrease 
again. To what Uus should be attributed, 1 am at a loss to ac^ont, 
unless it arose from the aUeraiion which Look pLve in the iron* work of. 
the room in December 1790, four siroag iron braces biviof been ap* 
plied to the girders in the floor of the great room of the Royal Academy 
(which is over the Society’s meeting-ioom), in consequence of a 
cracking noise made from (be great pressure of a number of persoai In 
die room duriog the time th^ Sir Joshua Reynolds was delivering t 
lecture: these braces were applied two on each side of, and eqoidls* 
taot froiD, the compass, the nearest about 18 feet from U. it may be 
proper to oteniion, however, that having been favoured withtbe varia* 
rioa observed both by Mr* Cavendish and Dr. Heberdeo, In the above* 
meotioaed years, the altetation of the variailoo was by the former 
nearly the same ii is my own, but by tho»c of the latter, greater in 
bethcaaes. 

As aherasioo toA ptecn between the obiervaUoni made with the 
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Ibr the last three or four jrears, the alteration has been to rerjr 
imall» as to make it somewhat doubtful whether it may not be 
considered staifonarvi but 1 would not fiom so short a period 
conclude that it really is so. 

From the observations of siKteen monlbs^ viz. from Sep* Remarks oo 
tember, 1736, to December, 1787, both inclusive, the varia- 
tion may be considered as generally stationary at or about 7 or j(c* 

8 o’clock in the morning, when it is least; and about 1 or 2 
o’clock in the afiemoon, when it is greatest; and therefore it 
has been the practice in determining the (rne variation, put 
down in the tables, to take a mean of the two morning, and 
the two adernoon observations, made at those times, for the 
true variation. 

In March, 1787. The mean monthly diurnal alteration of 
variation was found to be ld’,0; in June 19'G; in July J9’,6; 
in September 14’,8; and in December 7',G. But on a mean 
of 12 years observations, from the year 1793 to 1803, the 
diurnal alteration of variation in March was .only 6',3; in 
June in July 10’,6^ in Septembers',?; and in De* 
cember S',7. 

Table IV. contains the differences for 12 years, viz. ^rem Table of state 
1793 to 1805, between the ob^rt'aUons of the variation made oftbevarjitifja 
In the months of March, June, September, aj^d December, or 
at the times of the vema) and autumnal equinoxes, and 
summer and winter solstices; by a mean of these 12 years, 
the variation appears to increase or go westward, &om the 
winter solstice to the vernal equinox O',80; diminishes or 
goes eastward from the vernal equinox, to the summer sol* 
stice l',43; increases agaio from the summer solstice to the 
autumnal equinox 2',i3> and continues nearly the same, only 
decreasing 0'14, from the said equinox to the winter solstice. 

These differences at the time of the equinoxes and solstices 
have been noticed by M. Cassini, in his observations made 

at 

dlpplag^oeedlt-intbe same years. All the iron braces were on Dm 
Bonh*weil side oi the oecdle, aad the oearen about IS feet from it. 

The allowances made to the observations of the variation, and alie 
of the dip, for the effect of the iron^u ork of the room, were both as> 
oertsiaed after the above-mentioned atieraiioo io the iron-work took 
place I but they have, aoiwiihstaodi&|, been applied to thf obicrva** 
liow Qtd( bcloie, u wsU as dficc ibat hat. 
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Reauirlui itc« Observatory at Parlsi between the years 1783 

and 1788» bat the effect was coiisiderably greater in his obr 
servalJonSj than in those mentioned above; his results how* 
ever werej in my opiniem, drawn from loo few observations^ 
being from only 8 days observations about the times of the 
equinoxes and solstices, which differ considerably among them- 
selves; and experience teaches us, that maguetical obser* 
vatioos, made for a period so limited, are not sullklent for 
minute purposes: 1 have, therefore, in the results here given, 
taken the mean of the observations made during tlie whole 
month in which the equinoxes and solstices fall, which appear 
to me likely to furnish results more satisfactory; and all the 
foregoing observations are to be considered as the results or 
mean of a great many, by way of arriving at greater accu* 
racy than could be obtained without; this, however, vras 
found to be more necessary at some times than at others; 
sbmeticnci the needle would be extremely consistent with 
itself# so as to return exactly to Uie same point, however 
UatteAdinett often it might ha^ c been drawn aside; al other times it varied 
of UiG needle. 2 or S\ sometimes 8, JO', or even more: this uncertainty in 
* the needle arises principally, I believe, from changes in the 

atmosphere, for a change of wind, from any quarter to buck 
ther, almost always produced a change in the jieedle from 
steady to unsteady, and ncr rrr^, but it was generally more 
unsteady with an easterly wind than when it blew from any 
oriier quarter, and most steady when the wind was south or 
south*westerIy. An Aurora Borealis always .produced consi¬ 
derable agitation of the needle. 

It has been mentioned in this Paper, that the annual in¬ 
crease of variation was found about the year 1775 to be nearly 
10'; and was considered at that lime to be gradually dimi* 
nishing; but it is remarkable that this rate of increase ap¬ 
pears, from the annexed Table, to be nearly the same at 
v^idi it has been foiirxl to move between all the different 
periods in the said Table, from 15S0 to 1787, a period of 
iDore than 200 years, excepting between the years 1692 anS 
172S: the observations of Halley in 1692, and Mr. Gmham 
in 1723, make the annual increase 16': to what this dif^ 
fence coaid be owing 1 am at a loss to account: on referring 
to obi^ations made at Paris for those two years, (lie annual 
mcreaie it 14'; subsequmK observations made by Mr* Gran 

bam 


Annual in¬ 
crease of ttie 
varution. 
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ham in l?48> make the annual increase between this year and 
172!i only 6M nearly what its rate had been found before 
this great differaice occurred; and from the variation of Mr. 

Graham in I743i and tlie variation observed by Dr. Heber« 
den in 1773^ the annual increase is 8',4; the variation in 
1773> compared wilh the variation observed by myself in 
1787# give for the annual rate of increase 9'>3; but between 
1787 and 1795# the annual increase was only 4’#7; between 
1795 and 1102# l'#2; and between 1802 and 1809# only 
O',7. 

The mean rate of annual increase for tlie above mentioned 
period of 207 years# via. from 158010 1787# is lo'. 

As there appears scK&ething curious in the rate ai which the Changes in ihc 
variation has been rooving# from observations made at Lon- varUcion (<a 
don# tor a period of more than 200 years# the annual increase 
of which during that time continued nearly the same; but in 
a subsequent period of 18 years only# the decrease of that 
annual increase became so rapid# that the annual increase in 
the latter part of it does not amount to quite one minute# I 
sliall subjoin the following Table# by way of elucidating what 
is here mentioned* 



t^AAUTlOir Of TBl COlcrAtl* 



Table of variA^ 
lion for 215 
yean » Loo- 
con« 


By whom tbe Variation 

wat observed 

Year. 

Variation. 

Annual 

Increase. 

Mr. Barrows* 


m 

1 

1 

1580 

• 

11 

15 F, 

/ 

MnGonter * 


# 

1622 

6 

0 

+ 7,5 

Mr. Gcilibrand 

* 

• i 

16H 

4 

6 

9,6 

Mr. Bond+ 

^ A 

1 

1657 

0 

0 

10,6 

Mr. GeIIibnnd{ 

• 

# 

1665 

1 

22W' 

1 

10,2 

Dr. Halley^ - 

W 

A 

1672 

2 

SO 

9,7 

W 

A 

1692 

6 

0 

10,5 

Mr. Graliamll 


• 

1725 

14 

17 

16,0 


ve 

• 

1748 

17 

40 

8,1 

Cr. Hcberden^f 

A 


1773 

21 

9 

8.4 

Mr. Gilpin 


# 

1787 

23 

ID 

9.S 

* 


1765 

23 

57 

4.7 


# 

• 

1602 

24 

6 

1.2 


• 


1S05 

24 

S 

0.7 


* Tlie obiemtiont of Burrowt, Gunter^ and GelUbrand, in 1634f 
ire takeo from ScUer'it PraciicAl Kavigidon, IdTi. Burrow’l obicr* 
Tiiieni are mid to be lla* oldest and best in the world; longitude and 
UtituJe louod by dij>ping-oced1t| p. xri. GelUbtaod is said to be the 
Arst pcrcun tvlui •utertained the variation of the variation) about the 
year I6$)5» PhiL Trans, ^o. 27^9^8 j but if (his is the date of the ob* 
servntioni by which it was determined, ^ observations of Guntcrj 4a 
1662, sliow him to have a prior claim; Bond, in his Longitude Found, 
p« 5 and 6, says, that the variation was first found to demise by Mr. 
JohnMair, secondly by Mr. Edmund Gunter, thirdly by Mr. Henry 
GeUibrand, and by himself, in 1640. 

f Longitud c Fonn d, j). 0. 

X Ibid. p. 13; and Longitude and Latitude found by Dippiof* 
Keedie, p. 6. 

$ Phil. Trans. No. 1^, p.5fi5« 

H Ibid. No. 383, pJOT; and No. 488, p. 179. 

% Obii|in|iy commumcited by bis ion, (he present Dr. Heberdea. 
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‘Tible V. contaim the dip of the magnetic needle froiD the Dip eftheneew 
yews 1786 to 1805. For the first sixteen months, viz, from 
September, 1780, to December, 1787, both inclusive, the cSwnaichfc^ 
dip was observed as frequently as the *variation, hut as then 
does vot appear to he any diurnal aUeraiion in ike dip, to make 
it at all interesting to communicate so many observations as 
were mode, (he mean therefore for. each month has been 
thought sufficient for insertion. 

To explain the foregoing Table it must be observed, that 
each of the numbers in the four first columns of the above 
Table, are each of them the mean ot several means, as ex« 
pressed m the line against those numbers | and as each of 
those means, are again the mean of five observation? at least, 
each of the numbers in the first line, said to be the mean of 
nine means, is therefore a mean of forty^five observations; 
and so of si\ the rest. 

The numbers in the fifth column, entitled true dip, are the 
means of tho numl>ers contained in the four preceding columns 
in the same line with it 

The dipping needles used by Norman, the inventor of the 
dipping needle, who observed the dip at London in the yeartoliavefonncr« 
1578 to be* 71® 50'; and of Mr. Bond, who observed it in 
1676 to bet 73® 47'; not being so much to be depended century has 
upon as the needles that ^ve been in use for near a centnry mercased. 
past, render the progressive increase of the dip from Norman's 
time, to the time of its maximum, .somewhat doubtfiil. But 
Mr. WhistOD, whose needle there is reason to believe was 
more to be retied upon, in the year 1720 determined the dip 
tobe^75® 10'; this, when compared with many, and very 
accurate observations made by |4r. Cavendish with several 
needles. In the year]| 1775, who found it to be 72® 30', makes 
the decrease in this period, of 55 years on a mean, 2' 9 per 
atinuf/u And from a comparison of my own observations of 
the iip in 1805, which was 70^' 21', with Uic above of Mr, 

Cavendish in 1775, its annual decrease, <m a mean, appears 
to have been 4', S; and its progressive annual decrease, on a 
mean, in the above mentioned period of SO yean, P, 4. * 

I can* 


e New Attractive, e. 4. f Lejigimde found. 

{ Lonfiiude and latitude found by dtppiog oaedk, p. 7^94 
I FluLTraoi. VoULXYI, p.40Q, 



#104 S^AlUTIOir OF TKB COMPBH. 

It is mach td I cannot conclude Ihi^ Paper without estpre^sing tny regret, 
^ ^ should have been made of the numerous 

lioni of ?aja. ^PporlUQiltes which have been afforded to travellors and 
' t^oni have not others, in flic last century, ibr making accurate observations, 
^^^ofiencr proper instruments, at land, on the variation in different 

parts of the world* Such observations would probably have 
afforded some curious and useful &cts, which would have ma* 


terially assisted in forming a theory much more certain than 
what we at present possess; the present rcceiN'cd opinion of 
the cause of the diunml alteration of variation would be con* 


firmed or invalidated; itsijuanlity of effect in dilferenl places, 
a most desirable ac<jiiisilion> would be asa^rtained; and wo 
should fe pal in possession of more valuable apd correct 
inli>riDation on the variation than can be derived from obser¬ 


vations made with the common aBimulh com{)ass, even at 
land, owing to its imperfect construction. The variation thus 
accurately obtained at any one period, compared with tho 
variation correctly ascertained at a subseeptent period, would 
give a rale of altcralioD of the variation ^Yhich could he relied 


Ohcfvaiions 

and rcscmhci The celebrated Halley thought the variation of so much 
of Halley. importance, that he made two voyages for the purpose of 

making obi^rvalions on the variation, to confirm his theory 
advanced in 1613, and soon aftcr^e published his variation 
chart. Since his lime no better i^ry than he left has been 
obtained, although it must be confessed that many obsarvatioDs 
lave been made at sea by voyagers; but these observations, 
made generally lo answer the purpose of (he observer at the 
lime only, are therefore seldom preserved; (or, unless made 
by authority, which rarely happens, they do not often meet 
the public eye; and it must be from observations made with 
care, and with good instruments, carefully registered, and 
* prqperly arranged, that any real advantage can be derived. 
lt.is hoped therefore, that, tn future, al^tion to this fut:ject 
wilt not be thought beneath those who may have it io their 
powef eisentially to promote an undertaking so interesting to 
the philosopher, and so valuable and uicfui lo the maritim 
world. 
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TABLE W»^Dffffrencct bctxt/ecn the Ohservaiions oj the J’aria^ 
fiOM f\f the magntiic Hcedk, at tJte timu oJ the Equinoiet 
those of the ^Wv/icet« 


Veark 

Murcb. 

June. 

Scj^tcmbor 

December. 

1793 

+ 3.6 

1 

— 6,3 

+ 4.1 

— 6,3 

1795 


— 0,4 

, + 3.3 

— 1,0 

1796 

+ ? 

— 2,4 

+ 1.4 

+ 1.2 

1797 

+ 0,2 

— 1.3 

+ 1.2 

— 0.1 

179S 

- 0.7 ; 

— 1.2 

+ 2.0 

0,0 

1799 

— 0,3 

— 0,3 

+ 2.3 

— 0.6 

noo 

+ 1,3 

— 1.8 

+ 1.8 

— 0,3 

1801 

+ 1,0 

— 2.4 

+ 1/) 

+ 1.6 

1R02 

+ 1.5 

— 1,6 

+ 3.4 

— 1.9 

1803 

+ l.li 

— 1.0 

+ 3.5 

+ 0.2 

1804 

— 1.S 

— 3.4 

+ 2.9 

+ 0.1 

1805 

— 0,3 

— 0,9 

+ 2.2 

— 0.6 

Mean 

4O'.K0 

—r.43 

1 + 2'.43 

— O'.U 


Vll. 

A few Kewerks on a Vemphkt entHltd ** Mr, 1^, AVcW/on'/ 
** Atteci, in hie Phihsfiphicul Journal, on A/r* H^ineor toid 
the Natiohul Li/^ht and Jleat Company, teiih Mr* fVineor*i 
” De/encJ^-^\2mo. 56 pages* 

Mr. Wiriior*j .M R. WinNor seems to have overlooked the observations in 
i^ubi>^cd. Journal for January kst^ as long as prudence and the in> 
qulries of his vixitors would allow him U> follow that mode of 
conduct. After having answered a question of public impor- 
iance openly and wiihoal reserve* in my own name* as'every 
man ought, where the character of another can in any respect 
be brought in question* I may be allowed to decline all contro* 
versy*and leave Mr. Winsor*s claims upon mo and upon the 

world. 
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Worldi to be settled from tlie facts as they stand* I think it 
Would be extremely easy to shew the numerous^ and> in some 
instances voluntary^ errors and misrepresentations with which 
his pamphlet is vitiated; but 1 am called upon by no duly to 
do this* 

To my readers^ it is, I trust, needles* to repeat (he truths I 
have already laid down. I can have no cause of enmity to uccsu* 

Mr* Winsor; but I am not indifferent to the question, wht ihcr 
the public shall be deluded, when one of that publtc a^ks me 
to give an opinion upon what every man has a rtghl to exa¬ 
mine. It is this motive which leads meat present to notice 
his pamphlet, and induces me not to dismiss Uie subject with¬ 
out a few general observations. 

It certainly is Mr* Winsor’s duty to give all those means 
tatUfaction in his printed proposals, which are usually tendered fiiciion to iha 
when undertakings of credit arc oflercfl for public support, public. 

The following remarks will shew that he has not done this: 

1* He a»S(TU, that a public commiltet* was appointed to His prcicnded 
verify his dhcovery. He ought to have said who appointed 
them, where arc their minutes, and whai arel/tcir nama. 

He pretends (hat his patent u vested in lour respectable also iha 
gentlemen, asco-proprictors, who propose to establish a cum- wiio propuso 
pany. lit oughl lo have piM»hed their natntL the cumpaiiy* 

$, On behalf of the«e four corK’caled guntlemen and him-EtihcrMr.Win* 

iclf, he asks for subscriptions; of which Ujc proposed deposits 

L j j 1 I j . ^ ^ . hni iCU.OUO, 

amount to one hundred thousand pounds, by twenty thousand ihe iioldcis 

subscribers; and there is to be no meeting of the intended coacsalad, 
company till one fourth part of this sum (twenty-live thou¬ 
sand pounds) has been deposited. Mr. Winsor either has nn 
uncontrouled power to draw this .£20,000 from the banking- 
houses, or he has not. If he basiiot, the sum is in trust either 


with the four co-proprietors, or with other nominees, or with 
the bankers. In any or either case, (he trust ought to have 
been declared and published; and (hetrustees (heniscivcs, by 
name, would in fact stand pledged lor (he lioiiour and credit of 
the whole project. 


4. If Mr. Winsor, in his pamphlet, instead of running into 
a long and faulty dissertation on the law of patents, had laid biisii his pa- 
my remarks (since the dignity he asserts has not forbad him to <^cra 

notice them) belbre coumel; or if he had asked the simple q*|ft; 5 uon^*w 
t|uestion of any eminent legal man—** Whether the granting ofuiunscl, 
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“ lircnrcs, lo wcrcisc any |wrt of a patent privilege, to a 
** number exceeciing five, iimited by lowwjs/, be iiol »uch a 

sharin f tbe*n]ono])«>'y wit! render the patent void — 
fie would ha^c diowh aluiK.^e how far I may have presumed to 
speak positively ishcre it liecame me to doubt; and he might 
have act the mimU ofliis subscriber; at rest upon that point. 1 
haveasscricd, that ifhe hus dispoei! of such licences which 
he very properly c'aUs sh/rrhi^ flic pi tvUegei, to a thousand per^ 
Hons out ol'a limited twemy thousand, as he asserts, he has 
uunulleti his puivnt. He will not find a lawyer who will 
inuinlaiu ihc contrary. 

I am |K*rsuuded (liar the magnitmle, as well as the philoso¬ 
phical iwlun* of the subjw I, and the interest which so large a 
jKirl of the munulacturcu of the Biitish empire have in patent 
rights, will renner the prcceiltng obsemtions ofsuflicicnt im- 
porlmicc to rcipiire no apology. 



VIII. 

^CCivivf of //a* Smafl in fhe Scat near th Sliedand hlu, • 

i>y PATKfCK Nem.i, J.M. Stcreiary to thi NalmalHih 
iory Svciefy ai Edinburgh,* 

wlialcs^^ a letter from a gentleman at Uvea Sound, Unsl, I was 

inl«>rmvd, lliat, on the Jlst February, 1805| no fewer than 
IDO smali whales, from ^ix to twenty feet long, were forced 
ashore at Uvea Sound; and on the I9lh March thereafter, 120 
more at the same spot, in all, 310« In thU second shoal there 
w’crcabout 500, but very many escaped” To a series of 
queries addressed to the same gentleman. I rei eived in sub¬ 
stance the folhwving answers. " They measured from six lo 
twenty-four lee( in length: the small ones appeared to be liie 
young of the others. Th^y had two long and narrow pectoral 
fins, from between four and five feet lo even nine feet long. 
They remained at the surface of the water ten or fifteen mi- 

nutes 


* Frum hi« Tun? to the Ubadi of Orkney and ShCLlud. 
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Rute^i jufit as the boats were near or distant* Tliey had one Account of tht 

small fin on the back. The people called them boUle-no/its, yhaiei 

^ ' II » vrhiclifrcquenC 

and coutmon black uhulei, out most generally caiug whales* the nonh coait 

Theyhadaiow ofleclh, J| inches long, inbothjaws^ about ®^Scoiland,4ic» 
two dozen in number in each jaw> The upper jaw was rather 
the widest. They had no whalebone in the mouth, and had 
only one blow*holC| situated in a snialKholIow at the bock of 
the head. Most of the lemale^ either with young or 
giving suck* Many of the young ones had got no teeth. 'I'hcy 
had all veiy fine black skins, as soft and smooth as silk* They 
appealed In be very inolfensive animals, and shewed much na¬ 
tural udection for each other: when any one first struck (he 
ground, it set up a kind of howling cry, and immediately others 
crowded (o the spot, as for its relief. Sandy giddocks (sand- 
lances} were found in their mouths/’ From information fur¬ 
nished by another gentleman, I furlhcr kerned, that from 
the tip of the nose to the last vertebra of the back-bone, (he 
generality of the whales roca>ured twenty feet: (liat the head 
was short and round, resembling in sliape the head of a seal $ 
nod the upper jaw projec ted ibiee or four inches over the 
i 0 wer.'^^Kumbers of the 1cmale^ (this genttenian adds] were 
suckling their young when driven ashore; and while they 
continued alive, the milk was seen (o issue from their nipples; 
of llie^c they had only two, resembling (he teats of a cow, but 
larger.^ 

This kind of whale sometimes appears, in large herds, oiT 
the Oikiiey, and especially the Shetland islands. Being oi a 
gregarious disposition, the main body of the drove lollows iho 
leading whales, as a Hock of sheep follows tlie wedders. Fence 
the name of ca'iug uihales^ beNtowed on them by the natives, 
who well know that if they are able to guide the leaders into a 
bay, they are sure of likewtse entangling multitudes of their 
fallowers. Though the above description proves iliat they be¬ 
long to the genus Delphinus* and are nearly allied to the Del- 
phinus Orca or Grampus, they appear to me to differ in seve¬ 
ral respects from that, or any of (he other species described by 
naturalists, so much at least, as to deserve the attention of gen¬ 
tlemen who may hereafler enjoy opportunities of accurate ob- 
ser>'alion. I shall briefly cuumerale the points of dissimi¬ 
larity. 
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Account of the The gnmpus has the snout ** spreadmg accord- 

•ni*U ing to Shaw^; ♦‘waved upwards" according to Slewartf; 

the north coast r^ondCj" as Lionsus expresses it» But this charac- 

of9eo(laod|Scc. ter was not to be found in the caUng whales, tn which the nose 

was neither spread nor turned up at the emlj but rounded and 
dropping* But 1 must remark, that La Ceptde (the able con- 
tinuator of Buflbn’s ♦♦ llistoire Naturelle," aiul whose general 
accuracy Is great] takes 0 notice whatever of (he '♦ waving 
or spreading upwards," the sursum repandu," mentioned by 
preceding authors* 

In the grampus, according to Shaw, ♦♦ the lower jaw is 
much wider than the upper," in the ca’ing whale: however, 
we find that the upi^r jaw is the widest." 

The grampus is said, in books, to have thirty teeth in each 
jaw: the Uvea-Sound whales had only twenty-four in each 
jjw. But La Cepede rcmiuis, that the number of visible 
teeth varies with llie age of the auimal. 

In Dr. Shaw's figure of the grampus (which, 1 mnst conless, 
is inferior in accuracy to that of La Cepede), the pectoral fim 
are short and round; according (o La Cepede, they are 

larges ei presque owkst*’ In the ca’ing whale tl:cy are 
said to be long and narrow,"—thus bearing more resemblance 
to those of the Delpbinus gladiator (to be afterwards spoken 

of). 

♦♦ The back fin," says Dr. Shaw, ♦♦ measures six feet in 
height." In the largest of the Uvea whides it did not exceed 
two feeU La Cepede docs not make it so lung as Shaw. 

The eye of the ca'ing whale, 1 am informed was placed 
higher in the head than in Shaw's figure; and the spiracle, as 
we have seen, was ♦♦ sUuated in a small hollow at the back of 
the head," and behind ibe eye: oo such hollow is delineated 
in Shaw's plate; but this is probably an oversight, as it 
is distinctly depicted in La Cep^e’s representation oi* the 
same animal. 

The Uvea whales had not tlie white spot on each shoulder, 
near tlm eye, described as appeuring in the grampus, and 

figured 

“ General Zoolufy,'* in ion. 

t ‘^Eknenu ofKamral Hiiioiy,'* 3 voU. Svo. 

; “ Hmoirc Naturelle dcs Cciacrcs, par k c^yen La Cepedr/ 
f • 901.4 (q. Paris. Tu xib 
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figured by Shaw, But La Cepfrfe only say^, " On volt $ou> Accwintof tin 
vent defrii: e Tceil unc giande lat'he blahthe.*” 

The neck, breast, and belly were iwt, I am (old, white, as norrhcpaifc 
in the gran)[nis, nor ws there a defined line between the dark ofScodatii,^^, 
and light parts. Some of (he casing whales were, according to 
my Information, quite blacki oLhi^s, especially iemalcs, had 
only a little grey on the belly. 

The grampus, we are lol if, seldom remains a moment 
above water:’* llie Uvea whales, however, as formcily ob* 
served. ** remained ten or hAcen minutes at the surface, ju^t 
as the boats were near or distant/' 

The grampus is staled by Dr. Shaw lobe a ''very ferocious 
Quitnal, attacking $eaN amt porpusses;” it has long been con* 
sulered as the ibrmidable spoken of by the an* 

clentst: but the ca*i/tg u/Mb appeared to he a very inoAen* 
aivc auimal, and the common sanddance was observed to be its 
Ibod, 


Under the name of grampus, a similar animal, lulled by La 
Cepid^, le Davphiu ^kJialcur, has gencndlybt:ei) confound* 
ed. The dorsal (in, Ixiwcvcr, stands much higher than in the 
grampus, and nearer to the head. The pectoral fin is long 
and narrow like an oar, It is this species, and not the com* 
mon grampus, that attacks whales, iaslcning around them like 
so many bult*dogs, and making them bellow with |>ain: hence 
sailors call it the A’/VAr. One of this species was, in 1793, 
taken in the Thames; a drawing and description of which ap¬ 


pears 

> 


* Hiitoire dei Cciacecsi’* See p. 300. ^ 

f BiaEtey's ** Natural BkOiraphy,*’ voLii, p. 232. 

X The maJUe^ed mhalof (Physetcr aicrops) must cenaiuly 1>e a much 
more teTTiUe-look.inE aninial. Its head is very targe, r)rming mdeed 
nearly one half of Uic whole body, wbi<h n fmm 40 lo HO fc^et lonE* 
It is known to be very fcroi^ious, liavmg been seen to atiark and (car 
10 pieces (!ic hu^e Greenland whale. It is not without rcasoji, ih(TC*» 
fore, that La Cepede rather considen Hi is anuiul as tlic iea^mmatrr ot 
the ancient mytlmlogisis^from dm devonrins jaws of w'hich Perseus 
drllTered (he fair candidate for the prize ok bcaoty (Andromeda), and 
the horrific aspect of whicli struck terror into (be fiery steeds of Hippo* 
lytus. l( was a eachaio( of (his iund that wu, in tlic end of the year 
1769, stranded aiCrbmond,nc.v Edinburgh, and which attracicd many 
thousandi of spettaiors from that city.«*S(ark*s Picture of Ediabuigh, 
h « 5 . 
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Accuvni o( ilic lo have been sent by Sir Joseph Banks to La Cepide^ 

imall wiulci vvho has figured il m hif ** Histoire dcs CdUc^cs/^ 

Whjtii 

the tiuriJi cjist 

of Holland,^4C# —- 


The small whales in question, of whaie>'cr species (hey be* 
alT.ird a great deal ol blubber; and il appears s;irprising (hat 
the value of (he oil dbe< luH induce tiome of ihe Shetland and 
Oikiu!/ gentleioeii or some of (he few substunlial (cnants* to 
prepare and keep in readiness an ample store of harpoons* 
ropes, whale-lances, blubber-knives, aud other implements* so 
as to enable their dc|>ciidan(i to avail tbcnisclvcs* more com- 
pleiely than is a( present possible* of tlie occasional visits of 
thoNC cela('(x>us inhubitants of tite northern) seas. Harpoons 
and iines arc jnili>|)ensably nece:<sary. The best harpoons, I 
believe, may be commissioned from Pre^ ton pans, at the rate of 
each. A single line n>r each har(x«on would sulTice* 
and that lii)enecd> not be of the thickness required for Green- 
taml whales: ibcGiecnlaml whaledincscost 5l. but a line suf¬ 
ficient for (he small whale« might be had for 21. ^erlijig. Each 
boat might carry six harpoons and lines, provided only care 
WC 1 G taken to kct:p the lines clear of each other. Each man 
should be furnished with a la^cc, i.c. a kind of «pear with a 
womlen handle »ix leet long, costing5s. each. Blubber-knives 
may be had at 2s. lid. each. The hor^eil instrument called 
iouhikuui or pidihatpk, is also very useful lor laying hold of the 
blubber, and keeping it on the stretch till it be cut. If the 
blubficr is lobe barrelled, il should be allowed lo lie exposed 
to the nir a day or (wo, (ill incipient putrefaction be per¬ 
ceived ; for (he swelling that accompanies the commencement 
of that process would intallibly burst the barrels It is scarce 
necessary lo add, that a large caldron would be found >'ery use¬ 
ful for boiling down Ihc blubber. 

The exertioDS of the Shetland tenants, with respect to such 
droves of snmil whales,> must certainly be much ciamped by 
the U'iage ofthe uuuntry, which 1 have now to relate, and 
which appears to me equally destitute of foundation in law and 
in equity. 1 shall ^tate the usage in the words of Mr. Gifiard 
ol' Buxta, which arc c'ertainly above all exception: soon as 

Ihc whales are got ashore (i. by the cxertigos of the people* 

who* 
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who, i;urroundIng Ihcm widi boats, embay them, and force Account of the 

themasbGie)^ the baiiic of the pari&h is advertised, 

' • w iiu'IJ til'll lent 

comes (o the place, ana takes care that none ol «hem are em* u^c norJi o.'4» 

be^zbd; and he ac'({ua inis the Admiral thereof, who lotihwilh ^^Scoilaiw,itc. 

goes there, and holds a court, where theli cal presents apeti- 

(ion, reciting the number of whales, &c. that titc judge may 

give judgment thereupon, aaording (o law and the country 

practice* Whereupon the Admiral ordains the whales driven 

ashore to be divided in three equal |nrts; one to belong to 

himself; one to the .salvers; and the lhi*d io the pjoprretor of 

(he ground on which the whales are driven ashore*/’ It is 

arlded, that the minister of the parish demamU tithes of them# 

aiul tlu( the bailie of the polish claims the lu*a(l as «v ]>erquh 

site. Mr. GilFard fortunately jiifuimsus, that (he biggest” 

of the whales of which ho i.s speaking, •* arc from eighlvcrt to 

twenty feet long/' 

Let us now e\aminc how the law stands on this subject, 

** By the leges Jorc**arnnit § 17 fsays Mr. Er.sLinc), all great 
whales bcdoi g to t‘*c Kmg, and all »;uch sinallor wlia^cs as may 
not be drawn from the water to the nearest part of the Lmd 
on a wain with si\ o:o'n. But no whales have, Ibr at least half 
a century pa^t, been cbimed, dtber by the Kmg, or by he 
Admii a! in.; douaiu^y, but sueh as were of a size considerably 
larger than Ihere described.'* 

IX. 


* Account of Zealand, hy Thomas Qlffard of BusU, 1750, in BibSe" 
thaa lir»/<uui/fa Upograj'/mii, No.3S. 
f Insututc, b» it, til. 1, § 10. 
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Cotn{M)sition 
for sroundinF 
panncli. It i 
made of cal¬ 
cined honci 
and wheat 
floiir. 


AppUcaUoA. 


Canvaa 

ffouads. 


IX. 

Mcihvd of preparing Parmelsfor Painifri. By Mr. S. G R an 01 *.. 

Take the bones of sheep’s trotters, break them grossly* 
and boil them in water until cleared from their grease* then 
]>ut them into a crucible* calcine them* and afterwards grind 
tliem to powder. Take some wheaten flour* put it in a pan 
over a slow (irc until it is dry* then make it into a thin paste* 
^d an equal quantity of tlie powdered bon^a^h* and grind 
the whole mats well together: this mixture forms the ground 
for the pannel. 

The {lannel having been previously ))umiced* some of the 
mixture above-mentioned is rubbed well thereon with a pumico* 
stone* to incorporate it with the panneh Another coat of tjie 
composition is then applied with a brush upon the pannel* 
and suffered to dry* and the surface afterwards rubbed over 
with sand«papcr« 

A thin coat of the composition is then applied with a brushy 
and if a coloured groood is wanted* one or two coats of the 
colour is added* so as to complete the absorbent ground. 

When it is necessary to paint upon a pannel thus prepared* 
it must be rubbed over with a coat of raw linseed or poppy^ 
(^* as drying oil would destroy the absorbent quality of the 
ground j and the painter’s colours should be mbeed up with 
the purified ml hereafter mentioned. 

Canvass grounds arc prepared* by giving them a thin coat 
of the coin positron* afterwards drying and pumicing them* 
then giving them a second coat, and* lastly* a coat of colour* 
ing matter along with the composition. 

The grounds thus prepared do not crock $ they may be 
painted upon a very short time after being laid* and from 
their absorbent quality* allow the business to be proceeded 
upon with greater facility and better effect than with those 
prepared in the usual mode. 

Method 

a The proceues of Mr. Crandi faeio; founded upon practice* were 
iupported (o the Society of Aru* by cenificatei fiom our most eminent 
painieri \ in consequence of which, and of the exhibition of Uic Paa- 
aeli* the Society awarded him the Silver Medal and 80 guineas. 
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Meifwd pitrifying Oil /or Painting. Make some of the Purifying oil. 
bone-a$hes into a paste with a little watcr« s%as to fonn a mass 
or ball; put this bull into the fire, make it red hot; then 
immerse it for an hnur, in a quantity of raw linseed oil, sufE« 
cient to cover it: when cold» pour the oil into bottles, add to 
it a little bune*a»h| let it stand to settle, and in a day it will be 
clear and lit for use. 

White Colour is made by calcining the bone of sheep's trot* Winie colour, 
ters in a clear open 6re, til) they become a perfect white, 
which will never change. 

Brozvn Coh'ur is made from bones tn a simitar manner, only Brown, 
calcining them in a crucible instead of an open lire. 

Yclhu-Ciiloitr, or Mautkoi. Take a piece of soft brick, ofYdlow. 
a yellowish colour, and burn it in the lire; then take for every 
pound <jf bJick, a quarter of a pound of flake*white, grind 
them together and calcine them; afterwards wash the mixture, 
to separate the sand, and let the finer part gradually dry lor use, 

Rea^Cohurt e/juai to tudian^Red. Take some of the pyrites, Red. 
usually found in coai*])Ks, calcine them, and they will pro* 
duce a beaulrful red 

Grey Coiottr is made by calcining together blue^slate and Cn >*. 
bone-ashes powdered, grinding them tt^ether, afterwards 
washing them, and drying the mixture gradually* 

Blte^Biack is made by burning vinc^stalks in a close crucible Bluc«biack. 
in a hIow lire, till a perfect charcoal is made of them, which 
must be well ground for use. 

Crayons are made of bone-a«h powder mixed with sperma* Crsyons. 
ceti, adding thereto the colouring matters. The proper pro¬ 
portion IS, three ounces of spermaceti to one pound of the 
powder. Tlie spermaceti to be first diflfiised in a pint of 
boiling water, then the white bone^sh added, and the whole 
to be well ground together, with as much of the colouring 
natter as may be necessary for the shade of colour wanted* 

Tliey are then to be rolled up in the proper Ibrm, and gra¬ 
dually dried upon a board. 

JVhitc Chalk, if required to work soft, is made by adding a white (halk 
quarter of a pound of whitening to one pound of the bone-ash 
powder will answer alone. The cdoured chalks arc made 
k>y grinding the colouring matter with bone-ashc$> 



318 


' 8 CIZMTIF 1 C KEWB^ 



SCIENTIFIC NEWS, 

AVP OTHER MlSCKiLAKEOUi ARTICLBS. 


S.itaU pQTtQhU Firt 

HORBLOWER, of Feailiffstohc ^(reet, City Ro&d^ 
wuh taioDl^i ihc world if. well arquainted. hai re- 

quested me to ineiiiion a coi;v(raction of I >e fire engine wliich 
he ha!i omde. which renders it of much utility within the 
apartmenU of un hou>«e. I have not s the engine i but he 
states, that it m the compass of fourteen inches square 
and two feci high) an<l may be carric<l from one looin to 
another uiLh ease. l)c fu'.iU, by ex.pM(mcrit, that the f^ur 
sides of a ted ro«nn, ad on the. may 1>e oxtinguidied in the 
space of a n inuie. by !:Ule more tl:An a pail of water. All 
that is u qmrcJ is ic hct'i) it tilled in ils piopcr place, and lo 
woik it off every month or six week^^ for ihc puipoic of 
changing the water and ascorlaiuing lhat it ii in proper work* 
ing sutc. 


Knqutry rtxn^c/i/ig Crease Spots. 

A Correspondeiv icque>^ts lo be iiiforaied of a method of 
flisf gr**a « sp<»U froju coh ured gr'ods, i '^nipo^vd 'f 

aid; aijvi worsiot*. Hu o!i<cf\cs, Chat it frniiucndy huppcns, 
in tiie process of wear ing, Hnl Uie Ufow or o»l drops on the 
wn,k from the caudiov or lamps iiscO by the wca\crs, nml 
fuins ^\Mi^ ivi'ich i<fi*dei tUc Is quik un>aLab'e ; aud he 
8uggc>cs tu: * .1 'in^ o»'*h''5 seadvrs of ihU Joiirii4l sno.dd point 
outuu' !io i of ditcliurging liruuj (hoy wovdd ren:!cr u i.Ci> 
si(h‘iabio '^.rviic lo niaiit!raciu>ei<<« 

\ w.s;i il were in my pow^ •* to point out llie remedy 
dcsiied lioni atua* '..xjwnnu* ’’.; but I niti«t leave ihc .*! 'ver, 
to others, and shall only venture to sptak in general lvru:s of 

U*o 
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Ihc means by which of :«<• ii’iii'^y *alcon o»l of 

pKccg^vjdi. The e nu tho In an* fill niU' lo Iwo, r.jnicly, 
absorpi.ni* tJiK? ai'hition. When an ubso.J.:ii *t!Ii (uilicrs 
earth or Uili.icoi p.iNe-clay toi evoi:ij»Ie). wvi upon 

a place vv|ii<*h the oil iiNiully ll.nvs iiito the <-‘-o{U 

larv i.itOi^li» CN ol iht earth, as the er e apniaJes; ami, 
upon beath:;» tn* c;al iImj il'yeunlu il'C vcyot.tlile or 

jmimal Cihro .s lc*U (I.Mn. When the oil U scjIicI. at fJ*i* co’n- 
inon ns U Ihc ease with iy!h w <>r v.‘v, a is 

fouii«l f\^>\i:s<u\y to i|*i ly the h ol an i<o*i or lon'm* n (iie 
eaulJOUN’y to the |''ae4‘, while llic* earth i\ lu «oiiie 

<lcN(ti))trim of bloilif:]; |)€ii)er, or bran, or law sJaidi, 

Wt\y be with advantnyo. In iJu'ie H'a(,ipuh^l-ons tlio 
dilliciilty of taking out llic ^'rcr.^e does roi seem to be bO ^u;at 
as th:'( orutoiding injury io C, e iac%* ol (lie* 

I'iie methtKl of taking out gvenvK by ubhui^m is perfl*<l)) 
well known. Water nets u\tou j^^rca e by the medium of soap, 
or less sahly by the in(er)xiNiii:^i of an alknll. Tl.e cbeiou al 
action of these, a.i well ax the of ]ni<«'liict fiom 

applying water to various (Icscripboiw of goo^N, oppose in- 
siirinounlaiile obstacles to Ihcir use in manv in tames. 1 
have uui tiiesl how far tlu*solution of poicaininoiiia iingh! be 
benefjeial in processes of this kind. Jt piomi es the ads*a:i* 
tage (|uit(ing the article by evaporation, after the pr<Ke«i 
is over. I'herc a method, connnonly used Un taking grcii'C 
sp('ls mil of si[k<, which may jnobably be iulitled to fikiiher 
exi ‘nsion% Alcoliol, or spirit of wiiu% docs not act u|'.on 
grease or fat oil bv ilsclf; but when (he v<da(i)e oil of ]cnum<p 
called essence of lemons, is dissolved in that fluid, the com¬ 
pound will (akc out grease spots. The method of applvii.g it 
is to wet the place, and wijie or rub it while w. i wcdi a 
sponge or cloth. It might be worth tiy ng w.''*tlnv a niurh 
cheaper essential or volatile *r\ ihan that id ciumuni might not 
be u^cxl for this purpose. Spirit of lurpcnt.ia wfiiM In e an 
unploa^aot suicllfbr a time; but, perhaps, it w*ou. \ not lu^u 


Dr. Clanny, of Durham, has jnst published gn lUs'orv auJ 
analysis of the muiurat waters at Butterby, near lUut (own. 


I can- 
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SCIBKTIFIC KXWS^ STC* 


TO CORRESPONDENTS. 

\t would be an unpleasant* as well as a difficult task* for me 
to slate the reasons which may at any time require me, as 
Edllor of the Philosophical Journal, to decline inserting some 
of the papers which maybe sent to me. It is obvious that 
^Tiricty of very proper imlticements may offer themselves to 
govern my conduct in ihjtresiK'cl, which it would answer no 
useful purpose to detail. My CorrespondenU have accord- 
ingly* in almost m*ry instance, received this information in 
private, where it has been rerpuied; but, ibr the moiit part* I 
have been allowed to ckcusc my discretion without enquiry. 
Among a (ew papers which remain with me, and are not in¬ 
tended for insertion, one from H. R. K. has been the subject 
of enquiry and remonstrance from the writer. As he is un¬ 
known, 1 have no other tlian the present channel to say, that 
his Paper will be returned to the bearer of an order, in the 
same hand writing; and as he complains of a want of justice 
in iU not having been inserted, 1 must remark, that though 
lii.idiscu .'ioiH appeared to me to have become too extensive 
for moiuhly insertion, I should, nevertheless, have admitted 
(flat paper, if 1 had not thought dial the spirit of controversy 
Ijctwcen him^eU and Mr. Sylvester was becoming loo personal 
to be interesting to the readers of this Journal. 

I cannot at present answer the enquiries of R. P. respect¬ 
ing the application of muriatic acid to promote vegetation; 
but ] will satisfy myself whether the alledged facts on that 
belialf may be entitled to attention. 


ERaA.TA in Dr. Bostock's Paper on Palm Oil. 

Page 160, L 6,/v alcxginons, nwf olcaginouf. 

L jSr flashes, fi*di flakes. 

1.13, in''miff/ ihc." 

Page 16^ 1. 3, (tom honom, fir resin, rtad resins. 
Page 166, 1.17, from hotiom, for Sa fs. rfad .59 gr. 

1.15, ((om boilom. for USih gr. rrurl .8 gr. 


PrjnteU by F. Da Ponte, 15^ foland-Sttect, Oxlor^-Street, 
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ARTICLE I. 

{h.xripUon of a New Astromelcr for ftncHng the Rfsin^ 
and Setting of the Stars and Planet*, and their Position 
in the Ih-tirens. Hi) Oatid Breh-stw, A. M. 


Tti Mr. MCHOLSON, 


sm, 


An astramcicr for fmdiiig iht rising And sclKng of the Description of 
stars, was invented about thirty years ago, by M. Jeurat, fgr^eterm^* 
of th^ Academy of Sucitces at Paris, aitd is described io the ing the ap^ 
Memoirs of tliat learned body. The utility of this instru. 
meat in abridging the <!om|iutalioh of semidiurnal arcs, 
where great precision is unneecssar)*, rendi^rs it highly iii« 
teresting to those who are on gaged iii the study or practice 
of astronomy, and has induced me to send you the descrip* 
tioQ of a new astrometer, more simple In its construction, 
and more extensive in its application, than that invented 
by M» Jeurat v 

This astrometer, rcprescntMIn Plate II. Fig. I. consists 
of four divided circumferences. The innermost of these is 
moveable round the center A, and is divided into twenty* 
four hours, which are again subdivided into quarters and 
minutes, when the circle is safficieotiy large. The secernd 
circumference is composed of four quadrants of deebnaiadh, 
divided by means of a table of senudiunuU arcs, adapted 
Yot. XYL-May, 1«CW. i C to 
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Deicription ef to the latitude of the place. In order to diride these qua> 
“rd^Sg Grants, »o,e the horary circle, 80 that 1^ o’clock noou 
the ftppar«nt may be exactly opposite to the index B: then since the 
!taT 5 ** equator, and its declination o, when the semu 

diurnal arc is VI hours, the aero of the scales of decUnalion 
will be opposite VI. VI. and as the declination of a star is 
equal to the colatitudc of the place, when its semidiurnal 
axe is 0 , or when it just comes to the south point of the 
horizon, without rising aboTe it, the degree of declination 
at the other extremity of the quadrant, or opposite XII. 
XIL will be the same as the colatitude of the place, which 
in the present case is 39, the latitude of the place being 
supposed £1^ North. The intermediate degrees of dcclma* 
tion are then to be laid down from a table of semidiurnal 
arcs*, by placing the degree of declination opposite to the 
arc to which it corresponds, thus the 10 th degree of soutli 
declination must stand opposite 13^ in the afternoon, 
and VP 47’ in the momiDg, because a declination of ten 
degrees south gives a semidiurnal arc of V^ IS'. When 
the scales of declination are thus completed, the instru¬ 
ment is ready for shewing the rising and setting of the stars. 
For this purpose move the horary circle till the index B 
points to the time of the star’s southing; thus opposite to 
the stars declination in the scale C, if the declination is 
south, or in the scale D if it is north, will be found the 
time of its rising above the borison; and the degree of de¬ 
clination on the scales E and F, according as it is soutli or 
north, will point out on the horary circle the time of the 
star setting. If the rising of the star is known from ob- 
serration, bring its declination to the time of its rising oq 
the circle of hours, and the index B will point out the time 
at which it passed the meridian; and its declination on the 
opposite scale will indicate the time w hen it descends below 
the horizon. In the same way, from the time of the star 
setting, we may determine the time when it rises and comes 
to the meridian. 

The two exterior circles are added to the astrometer, fqr 
the purpose of finding the position of the stars and planets 

* 

• The most accurate table of sefoidiumal arcs that I bare seen, 
is published in the Tables de Berlin^ Tmn. 111. p. 233. 
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[ft the liiJaTens. Tlie Outermost of these is divided into 

SaO cqaal pdttU^ and the others which !s a scale of am- foi detennifitfia 

plitudes, is so formed^ thal the amplitude of any of 

heavenly bodies may be exactly opposite the corresponding the starts ire. 

degree of declination in the adjacent drcle. The degrees 

of south declination, for iusttnee, in the latitude of 51^, 

Corresponds with an amplitude of conaeqncnily the^ 
fifteen degrees of ainplitudc niust be nearly opposite to the 
tenth degree of deeUnation; so that by a table of ampli* 
tudes, the other points of the scale may be eisUy deter* 
mined. The astrometer is also furnished with a moveable 


index M Ny which carries at its extremities twti vertical 
flights fn n, in a itr^t line with the center A. The instra* 
ment being thus completed, let it be required to find the 
planet Saturn, when bis declination is 15^ north, and the 
lime of his soothing yf in the morning. The times of 
his rising and setting wiil be found to bo 7^ 15^ and 10^ 45\ 
and his amplitude 34^ north. Then shift the moveable 
index tili the side of it which points to the center is exactly 
above the 34tb degree of the exterior drelo in the north* 
cast quadrant, and when the line A B is placed in the mc^ 
ridian, the two sight holes will be directed to the j^oint of 
the horizon where Saiura wiU be seen at 7^ 15^, the time of 

bis rising. The same being done in the north*west qua* 

• 

drant, the point of the horizon where the planet sets wiil 
likewise be determined. In the same way the position of 
the fixed stars, and the other planets, may be easily disr 


covered. 

If it is required to find the uaiuc of any particular star 
Aat is observed in the heavens, place the astrometer dU4 
xtortk and south, and when the star is near the horizOii, 


tither at its rising or setting, shift the moveable ioiex tilt 
the two sights point to the s^ar. The side of fte index will 
thtt point out, on the exterior circle, the stars amplitude. 
'With rids amplitude enter the tiiird scale from the centre, 
and find the declination of the star In the second rirde. 
Shift tile moveable horary Ikcle tilt the time at whi^ the 
obtervation ii made be opposite the starts declination, and 
the index B will point to the time at which it pisses the 
tteriditn^ The difference between the time of the star's 

3 C 3 teathing, 
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And 14 clock noon, coiiTerted into degrees of 
ibrdeeeimlojDf the eqiintor, end added to the right ucension of the sun if 
i^^oh^the comes to themcrcdieii after the sun, but substractod 

fUn« from it if the star soaths before the sun wiU pre the right 

aseension of tbe star. With the right ascensions and de* 
elination thus found enter a table of the right ascensions 
and declination of the principal fixed stars, and you will 
diicorer the name of the star which corresponds with these 
numbers.^The meridian atritndes of the hearenly bodies 
may aiwtyi be found by counting the number of degrees 
between their declination and the index B. The astrumetci 
maybe employed in the solution of rarious other problems; 
but the application of to other purposes is left to the in* 
genuity of the young astronomer. 

I am, Sir, 

Your obfiUent humble Serrant, 

DAVID BREWSTER. 

Edinburgh^ April 14fh, 1807. 



Qiteitiont end Eemark$ corKernwg (he best Metlmh of (A:- 
$iroping the Insects irhich infest DeeeUings and Fantitut c* 
Bp a Correspondents 


Inqiiif r re. 
ipMting the 
mnns of d^ 
straying gets 
aad other ia- 
seeta 


To Mr. NICHOLSON. 

SIR, 

J LATELY read in a periodical work some enquiries by a 
trifling Querist” respecting the best means of destroying 
er expelting those troublesome inserts bugs and fleas, but 
partieitlarly the latter. I was in great hope of seeing some 
communication that might hare been useful for this purpose, 
but was much disappointed to read in a later number a 
flippant sort of answer, that we might prerent their bite 
by edrering our bo^es widi tel pr pitch, and that thrir* 
Ute might be cured by patience and letting it alone. The* 
lime means, Sir, irill cure the tooth aeb.^ome parioni 
suffer Tory little ineonveaiaace frMUthe bite of poisonoua 

insects. 
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insects^ whilst others, from what cause I know not, suffer Inqul^ re- 
severely. Unfortunately for myself I am one of these. 

J'hc bite of a commoa fiea causes a very considerable degree stroyma fiw 
of pain and infiarntnation; so great indeed as totally to ^ 

disturb my rest until either the little animal is satisfied, or 
till 1 am fortunate enough to destroy it. If knowledge he 
valuable in proportion to utiliQ', the means of preventing 
the distress occasioned by tho bite of insects is not beneath 
the attention of ]>liil(jsopher». Cleanliness I know will 
prevent tlie incraachment of these Tcnam; but no one can 
guard himself from them by cleanliness of his own person, 
nniess he can prevml on all persons with whom he has inter¬ 
course to take the same caro. 1 wub some of your corre¬ 
spondents who have pleasure in die study of natural hbtory 
would bestow some attention on this subject, and commu¬ 
nicate to the public the result of their investigation. It is 
remarkable that dill'orcnt constitutions are so dlHcrcntly 
afi'oeted by tho same poisons. Tho bite of fleas or bugs is 
Insuflerably painful to some persons, whilst others arc not 
at all incommoded. The reason of this might be a subject 
of curious enquiry, But it would be an important comfort 
to those who suffer severely, to be acquainted with any 
moans of protecting themselves against such distress. The 
common hcad-luusc is easily destroyed or eipcllcd from the 
head by combing into the hair a small quantity of white 
ilullibore. Whether this drag Is equally deleterious to the 
Ilea, I do not know, but the experiment might merit a trial. 

Perhaps rinsing the blankets through an infusion or decoc« 
tion of it, might render them a disagreeable lodgement to 
any insect. Mercury wa know is in every fonn destructive 
to the insect tribe, but whether anyns<fful application could 
be inado of it in this case I am unable to detennine. I have 
known the red nitrate of mercury combed into the heads of 
children for the purpose of destroying ▼eimin, and I believe 
with complete effect. Many of the solutions of this mineral 
are so corrosive as might injure the texture of the clothes; 
but perhaps a very w eak solution of the acetite of mercury, 
suppose a grain to a pint of water, might be used to rinea 
the clothes through, without injariog them, or occtaionihg 
I? a.person sleeping |a them any unpleasant sCM»; yet 
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ereo this nDili qoaoHty might be so disagreSEble to fleas as 
to expel then. Sulphur is, I beliete) destructire^ or at 
least dif^agreeable to iosectS) but I much doubt whether it 
oould be used ioany coDTeniont form to answer our purpose* 
Perhaps the iulphur*water, water containing sulphuretted 
hydrogen, might hare some etfect, but it would, in most 
situations, be too expensirc for use* It is said that worm¬ 
wood is Tory ofieosive to Seas* Probably an infusion of it 
might be ?ery advantageously used to secure us agaioit the 
lAtrasioiu of these troublesome little animals. As it might 
often be inconvenient to procure the herb fresh, it would 
^e important to know whether the oil, or any preparation 
of it that could be conveniently preserved, would answer 
the purpose^ Camphor is said to be offensive to bugs; but 
though I never made any experiments expressly on the sub¬ 
ject, yet I think I am enabled by accident to contradict it 
It might merit a trial, whether washing the body over with 
any of these articles would secure us against tlie bites of 
floas, or bugs, or musqiiitocs, or gnats. With respect to 
the cur^ of these bites 1 can say little. I have heard military 
men, who have been in warm climates, speak of tlie custom 
of laying a cut lemon by the bed-side, and rubbing the pact 
with It immediately on being bit* If any of your corrav 
spondeiiU can coinmuDicgte any useful inforniation on this 
subject, I shall be one amongst mgny others who will feel 
extremely grateful at being relieved from one o^ th;C 
tf miseries of bumu life.’* 

I am, Sir, 


Your obedient Servant, 

A* 


III* 


Aceowd of the Method ekd Advanlage of heating Aparf^, 
wtotde and Mamffactories hy Steam. By Mr. Neii* 
SKCDoaiis*. 


HUtory spd In AprU 1798 Mr* faodgrass was engaged by G* MacUn* 
•ce^t ^ tiw j Oayid I>ale, Esqra. to manage a cotton mill near 

• The Society of Arts gave a premium of Forty Gvmcai ^r 
4 hls useful communicatiem^ 

Pomocl^ 
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Dnrnoch, in the county of Satherlftsd. He remuned l& tnd 

Glasgow foT six moaths after this, superintending the con« meSod o? ^ 

strurtion of machinery for the mill. During this period he heating rooms 

was led to consider of a cheap method of headng the mill, sieam- 

as he had learnt that fuel was extrenely scarce and dear in 

the country in which the mill was situated. It was evident 

that none of the methods which he had seen practised could 

be applied, hot at an enormous expence; and his experience 

hud pointed out to him important defects andisconveoiences 

in them all. Having observed a mode of drying muslins by 

wrapping them round hollow metal cjUnden, filled with 

steatn, practised at the bleaeh»fields near Glasgow, itoc# 

furred to him, that by means of a proper apparatus, steam 

might be applied to heat a cotton mill, or any other large 

manufactory. It was evident that this not only would be 

an (economical mode of producing heat in large works, so 

far as fuel was concerned, but that it would prevent the 

danger of tiro., to which such works, when betted is the 

usual manner, are much exposed. He communicated his 

notions to a number of cotton spianen and others, from 

whose suggestions he expected assista&ee. But he met with 

nothing but discouragement, the project being every where 

treated lightly, or pronounced to be impracticable. Strongly 

impressed, however, with* the advantages of the plan, the 

memorialist persevered in his resolution to make trial of it, 

and ordered dn pipes to be made for (be purpose. These 

he erected in the mill la May 179S. When filled with 

steam they at once produced the necessary degree of heat; 

but the pipes, having been damaged in the carriage, proved 

not sufficiently strong. Indeed the memorialist was im» 

mediately sensible, that their position was unfarourable. 

With a view to some conveniences in point of room, they ‘ 

had been carried up diagonally in one end of the mill, 

whence the upper sides of the {dpes became sooner heated 

than the lower, which caused an unequal expansion. The 

watur arising from the steam condensed la the pipes in its 

return to the boiler, and also obstructed the steam in its 

ascent. In order to remedy these defects the pipes were 

pltercd, and erected in a perpendicular pusition, and certain 

tubes were coqoectcd with them, tp tarry off the water 

ariiin 
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Tltt4>ryand arising from condensation. The whole apparatni, as U 

stood after this altoratioD, is represented by the drawing, 

heating roonu ^ig* Plate I* 

by steam drawing presents a view of an inner gable, which 

IS at one extremity of the prr|)arations and spinning rooms 
of the mill. On the other side* of this gable there is a apace 
of 17 feet enclosed by an outer gable, and containing the 
water wheel, the staircasi^ and small rooms, for theaccom. 
modation of the work. In this spare the furnace and 
holler are placed on the ground. Tho boiler cannot be 
shown here, as it lies behind the gable exhibited; nor is it 
of any conseqnenee, as there is nothing peeuliar in it. It 
may be of any convenient form. The feeding apparatus, 
(be. are in every rc.spcr( the same as in the boiler of a com* 
mon steam engine. A drcuUr copper boiler, two feet 
diameter, by two fi^t deep, containiu^ 30 gallons of water, 
.with a large copper head, as a reservoir for tho steam, was 
found to answer in the present instance. The steam is con« 
reyed from the l>oilfr through the gable, by the copper 
pipe B, into the tin pipe C, C. From C it passes into the 
centres of the perpendicular pipes F!, R, 1C, by the small 
bent copper tubes D> i), O. The pipes K, K, K, are con* 
uected under (ho garret floor by the tubes F, F, for the 
more easy cj re Illation of the steam. The middle pipe Eis 
carried through the garret lloor^ and romrannicates with a 
lying pipe 36 feet in length (the end of which is seen at G,) 
for heating the garret. At (he farther extremity of the 
pipe G, there is a valve falling inwards to prevent a vacuum 
being formed on the cooling of the apparatus; tho conse« 
qnence of which w*onld be the crashing of die pipes by the 

^ pressarc of the atmosphere. Similar valves, K, K, are 

placed near the top of the perpendicular pipes K, E; and 
from the middle one small pipe passes tbrongh the 

roof, and b furnished with a valve at T, opening outwards, 
to sufler the air to escapir while the pipes are filling with 
steam, or the steam itself to escape when the charge is too 
high. 

The water condensed in the perpendicniar pipes E, E, E, 
trickles down their sides into the three futmels, L, L, L, the* 
pecks of which tnwy dther pass through, or round, the pipe 
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Cj into the copper tube M, M, which also recetres the fiutory aifl 
water condensed in C, C, by means of the short tubes N, N* 

The pipe C) C, is Itself so much inclineil as to cause the heating rvmi 
water to run aJon^r it to the tubes N, N, and the pipe G in 
the garret has an inclination of 18 inches in its length, to 
bring the water condensed in it back to the middle pipe E. 

The tube M, M, carries back the water through the gable 
to the.boiler, uliich stands fire feet lower than this cube. 

It is materia) to return the water to the boiler, as, beiug 
nearly at a boiling heat, a considerable expeiice of fuel if 
thereby saved. 

The large pipes are ten inches in diameter, and are made 
of the second kind of tinned iron plates. The dimensions 
of the imaller tubes are schui by their comparative site in 
the drawing, and perhaps tJie\ might be varied without 
inconvenience. 

The apparatus erected as here dcscrilied, has been found 
sufficiently strong, and has rcijuired no material repairs 
since tjic first alterations were made. The leading object 
in the instance under ronsidcratioii being to save fuel, in 
order to derive as much heat as possible from a given qnaiu 
tity of fuel, the tiue from the furnace, which heats the 
boiler, is convoyed into common stone pipes placed in the 
gable. These are erected so as tu prevent any danger of 
nre, in the manner shown in the drawing, Fig. 2. The 
steam with this auxiliary communicates a heat of about 7Q^ 
to the mill, the rooms of which are 50 feet long, 3*i| feet 
wide, and 8^ feet high, except the lower story and garret; 
the former of which u 11, and the latter 7 feet high. 

The rooms warmed in this manner are much more whole* 
some and agreeable than those heated by the best con« 
siructed stores, being perfectly free from vapour or conta* 
minated dir. 

By various experiments it appears, diat the ezpencc of 
fuel is scarcely one half of what is necessary to prodnee the 
same degree of heat with the best constructed stoves. The 
memorialist was the better able to make the comparison, 
sioce he had previously had five yi^rs experience of cotton 
niilla on what was^ at that time, reckoned the most ap* 
proved plan. 


After 



nUTtNG ROOM( BY «TtAM. 


330 

llirtoiy and ac« After having asrertuned these results^ the nenoriali^tt, 

] 800 drew a plan similar to that now presented to tlui 
inf ceomsbjr Society, and sent it to Glasgow to his employers, who 

were very doubtful of the success of the scheme. They 
immediately published the discovery in the Glasgow news¬ 
papers, invitiDg cotton spinnen, and others interested, to 
inspect the plan. In conieqnenee of this public intimation 
of the method having been succeMfuIly practised, a num¬ 
ber of cotton spinners turned their attention to it, and 
adopted it with various modifications, according to the con¬ 
venience of their mills, or other notions of improvement 
The memorialist atTorded to every person who desired it, 
aQ the information on the subject which he possessed. His 
general recommendations were to detach the condensed 
water, in returning it to the boiler, as much as possible 
from the steam; and where tin pipes, or others of similar 
strength, were used, to secure them carefully with safety 
valves. 

There arc obvious defects in the application of the prin¬ 
ciple, as practised in the instance d^cribed above. Of 
some of these the memorialist w as perfectly aware at the 
time of the first construction of the apparatus, though it 
was out of bis power to remedy them; and he has thought 
it proper to give a detail of the first successful experiment 
exactly as it took place. 

From the pipes being all in one end of the house, the 
boat was unequally diffused, and a considerable time 
elapsed, after their being first heated, before it reached the 
other end of the rooms. But, as the mill had barely room 
enough for the spinning machinery, it was impossible to 
erect the pipes in any other situation, or to convey them 
along the rooms, so as to produce a more equal distribu¬ 
tion of heat. This, however, can be so easily effected, 
* when there are no obstacles, such as have been mentioned, 
riiat it is scarcely necessary to enter into any detail of the 
means. It may be barely mentioned that the memorialist hgs 
fitted up the apparatus in two cotton mills, which are now 
under hts mamgement, belonging to George Houston, Esq. 
fuid Co, of Johnstono^ in a manner which completely dll- 
fribates the beat. In one of these milb, coqsUttng of s|x 

storiei) 
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itorjes, B I;ing pipe of cast iron, fire lacbes in diameter, is HUto^ and &c- 
carried along the middle of the lower storj, about 
feet from the ceiling, with a small declivitj to carry by 

the water. This pipe heats the story in which it is placed. ^ 

Tin pipes, 7^ inches diameter, commanicating with this 
lying pipe, are carried up perpendicularly through all 
the floors to the top of the house at the distance of sereo 
feet from each other, and form a Kne of heated colnmns in 
the middle of each room. The same general plan has bren 
followed in the other mill. But there are several irregula* 
rities in the building, which require a little variation of the 
contrivances for dilTuslQg the heat to every quarter. Some 
of the rooms having been added since the first erection of 
the mill, are connected with the main body of the buildiag 
awkwardly. Into these the steam is carried by lying pipes, 
slightly inclined, and communicating with the principal ip* 
paratns* The steam may afterwards be distributed by other 
pipes in any way that is tiiought convenient. The memo* 
riaiist has found no difficulty in conveying, by such means, 
the steam necessary to produce the degree of heat required 
in every variety of situation. 

In the former of the lut mentioned mills, the perpendU 
cular pipes are connected under the ceiling of the garret by 
a pipe inches diameter, slightly inclined, the eatreinities 
of which pass through the walls of the house, and are pro¬ 
vided with valves opening outwards. A connecting pipe, 
with similar valves, is placed under the ceilUig of the third 
story. These are intended for the more easy circnlation of 
the steam; but the memorialist found, from eiperience, 
that with all these aids, the filling of the perpendicular 
pipes with steam was attended with some difficulty. Tha 
steam, when first thrown in, passes up the perpendicular 
pipe, nearest to the boiler, and, being specifically lighter 
than air, occupies the upper part of the apparatus, compres¬ 
sing tfic air in the lower part of the rest of the pipes. The 
resistance of the air will thus for a long lime prevent the 
pipes from b^ng completely heated: but this difficulty is 
puily obviated by having a valve or valves opening but* 

War^, at the lowest part of the apparatus, through which 
rife Mf, when cpmpreiied hy the steam, is sirred to 
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History fuid 4c- oicapc. In f he mill just mentioncii, the lying east iron pipe 

** carried through t]ie gables of the znilt, 
iAisruomsby and fiiriiishc^ B jih ralm for the egrm of the air. It is 

unnecessary to repeat, that the same talres serre for the 
discharge of the aiHa heating the apparatus, and of the 
steam itself^ when its czpansirc force becomes too great. 
In both mills, oach of the perpendicular pipes is prorided 
with a ralre, to prevent a vacuum: and in the second mill 
the lying pipes for carrying the stcum into the detached 
' rooms have each two valves, one opening inwards, and the 
other outwards* 

Certificates of five other nilU being heated in a similar 
manner, by the ilircction of the memorialist, are presented 
to the Society. 

The application of the principle to buildings already ron» 
sTrncte<l, it is presumed, will be sufficiently obvious front 
the f<»regomg details. In new manufactories, where the 
mode of heating may be made a part of the original plan, 
a more convenient apparatus may be introduced. This w ill 
he best explained by a description of the drawing, Fig. 3. 
which gives a section of a cotton mill constructed in a man. 
uer which the memorialist would adopt, were he to a]>ptY 
the steam apparatus to anew building, of any other that 
would permit such an apparatus from its regular construe, 
tions. In un old mill in this place, an apparatus is now 
erecting by the advice of the memorialist, conformable to 
this plan, which is likely to be generally adopted in new 
cotton mills. 

The furnace for the boiler ii shown at a, Tho fine of tho 
furnace conveys the smoke into the cast iron stove pipes, 1, 
3, 3,4. Those pipes are placed in a space in the gable, intirely 
enclosed with brick, except at the small apertures, 3, 6, 
7, 8. A current of air is admittixl below at 9, and thrown 
into the rooma by those openinp, after being heated by 
contact with the pipes. This part of the plan is adopted 
with a view to prevent, as rourh as possible, any of the 
heat, produced by the fuel used, from being thrown away: 
It may be omitted where any danger of fire is apprehended 
from it, and the smoke may be carried off in any way that 
is considered absolutely secure. 'So far, however, as the 

memorialist 
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meiDorialist is able to judge, there seems to be lUUe or *no History 

danger of fire from a store of this constrnction. mei^^heau 

greatest jnconvenjeiice of a common stove is, that the mg rooms br 

cockle or metal furnace is liable to crack from the 

sity of the heat. By the continuity of the metal from the 

fire-place, an intense heat is also condneW along the 

pipes, which exposes them to the same accident. Here 

the smoke being previously conveyed through a brick flue, 

can never communicate to the pipes a dt^roc of heat stif. 

tirieni to crack them. In like manner the pi{)Os, having 

no communication nith the rooms but h) the siojII aper. 

tures, cannot come in runuct with any combuKfible sub« 

stance; and from being surroundetl with air, which is con. 

stantJy changing, can impart on)) a xeryniodm(t> degree 

of heat to the w*alls. The iron supporters of Uie pipes may 

be imbedded in some substance uhich is a bad condtictor 

of heat, as furnace ushers and.Sime, kc. The emission of 

hcati^ into the rooms may be regulated by valves. As 

the pipes are not exposed to cracking, there is no rUk of 

their throwing smoke or vapour into the roonu. 

The boiler A, is six feel long, three and a half broad, 
and tlirce feet dee[). As there is nothing peculiar in tlie 
feeding apparali^, it Ls omitted. The boiler may Ih* placed 
ill any conxenieuL situation. Where a steam engine is usimI 
for other purposes, tlie steam may bu taken m its boiler. 

The piper, e, cnnjcys the stcani from the boiler to the first 
perpendicular pipe d, d, d. There is an expanding joint 
at c, stulTcd, to make it fleam tight The steam ascend¬ 
ing in the first pipe c/i. </,</, enters the horizontal pipe/)/,/)/, 

(which is slightly inclined) expelling the air, wbick partly 
escapes by the valve g, aud is partly forced into the other 
pipes. The valve g being cocaiderably loaded, forces the 
accumulating steam down into the rest of the pipes (L, iL,d^ 

The air in these pipes recedes before the steam, and is forced, 
through the tubes A, A, A, into the pipe m, m, m, whence it 
escapes at the valve f, and the syphon A. The water, con¬ 
densed in the whole of Che pipes, passes also through the 
tubes A, \y A, A, into the pipe m, nr, which has such 
a declivity as to discharge the water at the syphon A, into 
the hot well It,, whence it is pumped back into the boilar* 

The 
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HiftPiy tnd tc- 'Tht irhote of the pipes ftre of cast iroB^ except m, iff, ^4 
m^od of h«au ^hich is of copper. The perpendicnUt pipes serre as pillars 
inf room) b; for aupportiog the beams of the hoOse, by means of the pro.* 

jectiog pieces 0 , O) Cy which may be raised or lowered at 
pleasure by the wed^ p, py p. The pipes are ttink in the 
beams abont an inch, and are made fast to them by the 
iron straps Those in the lower story rest on the 
stones #, 9y iy and are made tight at the junction with 
stoAng. The j^pe in each story snpporU the one in the 
story above by a stuffed joint as shown at r. The pipes in 
the lower story are seven inches In diameter; those in the 
higher six inches; those in (he other two are of intenne* 
diate diameters. The thickness of the metal is f of an 
inch. The lower pipes are made larger than the npper, in 
order to expose a greater heated surface in the lower rooms, 
because the steam being thrown from above into all the 
pipes, except the first, would otherwise become Ineip^ible 
of imparting an equal heat ts it descends. 

There is no neeeuity for valves opening inwards in ihU 
apparatus, the pipes being strong enough to resist the pres* 
sure of the atmosphere. 

The cotton mill is 60 feet long, 33 wide, and four sto¬ 
ries high, the upper being a garret story, fn the engraring 
fire parts out of nine in the length of the building arc only 
shown. The apparatus will beat the rooms to 85^ in the 
coldest season. It is evident that, by increasing the size, 
or the number of the pipes, and the supply of steam, any 
degree of heat up to may be easily produced. It may 
even be carried beyond that point by an apparatus strong 
enough to compress the steam; this, however, can seldom 
be wanted. At tint it wu objected to this constructioD, 
that the expansion of the pipes, when heated, might da¬ 
mage U&e bnildiflg; but experience has proved, that the ex* 
pansion occasioned by the heat of steam is quite insensible.* 

The 

* Certificates fiiRD Mr. George Mackintosh, and Menn. Henry 
Montdth, Bogle and Co. of Glasgow; Mr. George Houston, 
Messrs. Kobert Hodgart and Co. Mem. John Fife and Co. and 
Mr. Jvhn M^Naugbt, of Johnstone; Mr. James Boyle, manager 
for Mem. MTarlam, Black and Co. at Gr}*s^Mill; also from 

Mr. 
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The DiemDrialist thinks it ivould be impropcf) lA flddril* E^pmnentsl 
slAg so intelligent a body as thcSodetf ef Arts, &c. to eiwuMOriM, 

patiate on the various econ<mical purposes to which tive&c. 
{iHuciple, which he has been able but impcrrecUy to unfold^ 
may be applied. In abler hands it may be found suscepti* 

Me of improTcmcnt, which he cannot anticipate. 

NEIL SNODGRASS. 


IV. 

Erperimental Jufiuirtj into the Nature of Gouty and Gra* 
T^ellty Concretions. By Thomas Egan, M* D. Fit iS*. 

The urine of graTclIy patients, when fresh rendered, 

Hay, after standing many hours, in a temperature of sixty 

degrees, is relatively more acid than the healthy; sometimes 

as much so as tiie gouty; and frequently continues so, even 

after depositing its gravelly matter. An exception to this, 

however, sometimes occurs in gouty habits; their urine 

depositing copiously this acid substance, and yet manifest* 

ing no increased, but sometimes rat&er decreased acescency; 

% 

for, with them, a considerable diminution of (be quantity 
of the usually excreted super-acidulated phosphoric salt 
often takes p!a:c, as shall be fully explained upon another 
occasion. 

Having premised these observations, it is now time to 
con.dder what efl'ects arid substances are productive of, 
when mixed, out of the body, writh this very complicated 
liquor. And here, to prevent repetition, I will observe, 

that that generally used, was rendered fresh in the mom- 

% 

ing, in the quantity of from three to four ounces, (onlesf 
otherwise specified;) being that most easily retained at one 
time in the bladder. The quantity of acid extremely 

bir. William Kerr, for the Lochwtunoch Spinning Company, con* 
firm the utility and success of Mr. Snodgrass's method, and attri* 
bute to him credit of first applying steam to the purpoas of 
heating manufactories. 

* Extracted from a longer Memoir in the Irish Tranuctiom, 
1905 . 
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ExperUnentf mtUy for obtions reasons, and seldom increasing its accs^ 
obervA- properties (as ascertained by the usnal tests) beyond 

ae. what frequently occurs, in the itnne of those who use 

acttcent drinks, or arc afflicted with gout or grarel. A 
standard quantity was always laid by for comparison; and 
the temperature from sixty to ac?enty-dTC degrees, being 
in autumn, 1799. And to begin with the Vegetable acids. 

Exp, 1. To four ounces of the urine of an adult, was 
added one drachm of common acetous icid, which (like 
CTcry other acid) caused no immediate change in it; but, in 
a rery short time, and before it cooled down to the tempc* 
rature of the atmosphere, some extremely minute shining 
spiculm, obscrrahic only by a lens, were seen floating in 
it: these gradually increased in number and sue, began to 
reflect the light, and, from being perfectly transparent* 
soon became coloured, to sctile upon the usual cloud, or 
nnOecula^ which now began to form, adhere to the sides 
of tlie glass, and partly fall to the bottom, lu the shape 
of small bright red crysUls. In the standard, after twelve 
hours, nothing more observable, than the usual 
nor was there any sign of crystalizalion, *or separation of 
uric acid, even after twdoty**four. 

Exp. 2. To the .^tanie quantity of adult urine, were 
added one drachm and half of acetous acid, w hich caused 
a more copious separation and crystailizatian of this snb« 
stance, with the foregoing appearances. None obscrrable 
in the standard after twenty-four hours. 

Exp. 3. To four ounces of Urine of a healthy child4 
who never was observed to pass gravel, and of the usual 
degree of acidity, w as added one drachm of acetous ac!d« 
which soon caused an evident and copious separation of 
crystallized uric acid. The crystals were, however, not 
quite so coloured; the urine of children not Ixdng so xpuch 
impregnated with the urce, or colouring matter. No such 
appearance in the standard after twelve hours or more* 
fxp. 4. To four ounces of adult urine, rendered very 
soon after a tea breakfast, and nearly in a state of drino 
potus^ was added one drachm of acetous acid* After three 
hpurs, a crystallizatioa of minute sandy particles took place. 
None in the standard, ctcd after three days. 
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Esbi 5. Tfairt? drops only, of acetous acid, i^ere 
added to four ounces of the unne of a gouty pabent, st 
sixty, and who sometimes felt some slight grarelly tendency, kc. 

A rery copious prccipiUtion of this matter quickly took 
place. Some observable in the standard, also, the next 
day. 

Exp. 6 . To three ounces of healthy adult urine, were 
added a few drops ouly of citric acid. A distinct cry* 
stallization, but extremuly minute, took place. No ap» 
pearance of any in the standard, after many hours. The 
experiment was repeated with one drachm of filtered citric 
add, which only hastened the separabon, and increased the 
quantity of crystalline matter. 

Finding, by these experiments, and numberless others, 
with a detail of which it would be unnecessary to take 
up the time of the Academy, that the acetous and citric 
acids, blended with the urine, separated its uric acid in a 
erystalliaed state; I thought it might be interesting, to 
investigate what the effect of the lartarous acid might be: 
bring that, which, in an uncombined, and partly combined 
state of acidule, as in the acidulous tartarito of potash, 
chiefly prevails in the wines and beverage of those €oun« 
tries most subject to these complaiuts. 

£ 271 . 7. To four ounces of healthy adult urine, were 
added some drops only of pure tarUrous acid. To the 
same quantity, one drachm of acetous acid; which brought 
them nearly to the same standard of addi^: a nrcutnstance 
always attended to in the comparative trials with different 
acids. In that with the tartarous acul, the crystals were 
not only larger and darker coloured, but exceeded in 
quantity any thing before observed. In that with the 
acetous acid, a much smaller proportion of minute crystals 
took place. 

Exp, 8 . To four ounces of urine, were added two 
drachms of a filtered solution of addulous tartarite of 
potash, of the temperatnre of fifi degrees. The usual 
separation and crystallization took place, in large propor^ 
tioa: the crystals, however, much smaller, and less 
coloured, than those with the uncombined tartarous acid. 

The two last experiments, frequently repeated, presented 
the same results. 

VoL. XVI.— May, 1807. 2 D 
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Exp. 9. The result of the abore crxperimeBts hiTing led 
to some doubt) as to the good ciTccts of the carbouic add 
gaS) so mach) at one time) recommended hj Doctors 
Perdval and Saunders^ previous to its more modem allulino 
combination, in our tueplutic, as well as saper^aerated 
soda waten. 

Into the middle part of Nuoth’s apparatus, were intro* 
duced four pounds of fresh rendered healthy uriue, and 
txpotoi to a stream of carbonic add gas» After a few 
hours, a copious and beautiful precipitation of uric crys* 
tab took place, (notwit>k»tanding the constant agitation, 
from the transmission of the gazeons bubbles,) larger than 
any I before obsmod, that from the tarlarous acid ex* 
cepted. In a standard quantity, no distinct crystalliza¬ 
tion, eren after two days. A repetition of the same ex¬ 
periment afforded similar results. 

Exp, 10. Finding tae carbonic acid gas productive of 
similar effects, with the other acids hitherto examined; it 
was natural to inquire, how far its combination with the 
portion of alkaline mutter, contained in our mephitic and 
soda waters, so highly surclutrgcd wiU) it, may prerent a 
separation of this uric acid. 

Half an ounce only, of the common soda water of the 
shops, prepared by Mr. Kinsley, was added to four ounces 
of healthy urine. A similar quantity was impregnated 
with carbonic acid gas. In the former, after forty.eight 
hours, or more, no more than the usual nubecula: nor 
could a single crystal be dbcorenxl, even by u magnifier. 
In the latter, an early, copious, and beautiful crystalliza¬ 
tion. On the mult of this experiment, frequently re¬ 
peated, with various proportions of the mephitic alkaline 
water, 1 shall afterwards hare occasion to make some 
remarks. 

Though the mineral acids, in an uncombined state, en¬ 
ter not into the matter of our diet, and are no longer 
considered as lithontripfics, since the notion of the earthy 
uature of these concretions has been abandoned; yet, as 
they arc sometimes prescribed with other indications, 1 
thought fit to extend my researches (though in a summary 
way) Co them also. 
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* Er/). IL To sixteen ounces of urine^ were added eight 
drops of itry dilute sulphuric acid. To a similar quantitj, 
two scruples of citric acid, to bring them to nearly the 
same standard of acidity. After a ?ery short intcrral, in 
tliat with nitric acid, the usual appearance of transparent 
floating molecule refiecting light, and gradually becomisg 
larger, were observed, and began to adhere to the glass: 
whilst in the other, after five hours, no such appearances 
took place. Yet, after forfy^eight, here also a precipita* 
tion took place, of smaller crystals, and less in quantity j 
for, being collected on a filter, and carefully dried, they 
weighed only two grains; whilst the former amounted to 
three. And this is nearly the largest proportion I ever 
found the above quantity of healthy urine to contain. 

Exp. 12. As the nitrous acid is one of the most active 
solvents of this matter, out of the body, I was curious 
to ascerLiin. whether* in the vefy ^tilute state In which it 
must reach (he kidneys and bladder, (where its action must 
have been facilitated, by Uie actual state of solution of this 
substance,) it would manifest its powen, in preventing its 
aeporation. 

To three ounces of urine, rendered a few hours after 
breakfast, and, of course, scarcely acid, were added five 
drops of weak nitrous acid; which did not seem to add 
very materially to its asccsccnt properties. 

Xo a similar quantity were added four scruples of ace* 
tous acid. In less than an hour, the former deposited a 
distinct quantity of gravelly matter, in considerable pro* 
portion* This, perhaps, wc should not be surprised at, 
when we consider how the action of this acid, in that 
fluid, may be determined by superior affinity. In the laU 
ter, the separation did not take place for a consideiwble 
time after. We see, then, that tiie nitrous acid speedily 
and powerfully precipitates Ais acid aabstanee. 

Exp. 13. To six ounces of urine, shewing a strong 
acescent quality, were added only three drops of strong 
marine acid. A cloudiness and transparent grannlar pro* 
cipitation took place, followed by the formatioa of ei* 
tremely minute gravelly concretions, which, oven after two 
days lUnding. did not as<uimc so red a tiuge as riiat with 

2 D 2 vegetable 
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E^orfaattM Tttetabk acids. This mav, probablT% depend upoii loma 

ftnd«bwm* *,,, ,, / > . : 

tbn» on urinei of this add upon the orde, or colouring matter x but, 

as to the smallness of the crystals, that erid^tly depends 

upon the more speedy predpitados, throwing them down 

before they can assume their natural siac, andlearing but a 

shade of difi'rreucc between the crystalline and pulrerulent 

deposits. 

Exp, 14. From the aborc, then, we are satisfied, that 
the Tcgctable and mineral acids cause a premature separation 
and crystallization of thelithic contents of recent healthy 
urine: but it may be observed, that this only takes place, 
under drcurostanccs not at all applicable to the liring sys¬ 
tem; Til. a much inferior temperature; and, in some in¬ 
stances, a contact with the atmospheric air: two powerful 
promoting causes of cryslalliiation in general, but more 
especially of the less soluble sails. To determine, therefore, 
this most essential point: 

To six ounci^s of cold but recent urine, (in a well closed 
phial,) were addod five drops of very dilute nitrous acid, 
which were plactri on a sand bath: temperature tarylng 
from 80 to about 100 degrees at most. The same quantity, 
with similar prerantions, but without addition, was laid 
aside, in (he laboratory, as a standard: temperature 56 de¬ 
grees. After a very short interral indeed, and almost as soon 
as the urine acquired the temperature of between 80 and 
fiO degrees, siaall shining granular particles were observable 
with t magnifier, began gradually to settle upon a broken 
kind of nubeailft^ or rather nubcciUt^^ and to acquire colour 
and size, though carried up and down the liquor, which 
was in constant agitation. This experiment again twice 
latterly repeated, and always with the same result, (care 
being taken to keep the temperature, si nearly as possible, 
foy a few hours, between 90 and 100 degrees,) afforded 
one of the most pleasing objects imaginable; viz. riie for¬ 
mation of this crystalline matter, under all the disadtaa- 
tages of elevated temperature, and constant agitation, from 
(1 may almost say) their primordial molecniw, to the ac¬ 
complishment of their full size. And here, indeed, 'Aey 
are most beautiful, and not to be distinguished from these 
ppoatuoously deposited. 

The 
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The whole eicperiiftcnt strikes us Strongly with ft setfi* 
blance 6{ whit probably passes, ftiider sloiilat ctrcuftU i;^ wirinet 
etfthcei, in nature; and reminds us of &e danghr 
dftilt upon acid impregnations, more particularly at bed* 
thhe, when the urine, by many hours retention and quldt, 
has ample time to deposit its uric acid contents in the bid¬ 
der. From it, also, wc leam, that the temperature of the 
human body, in place of retarding or prcTcntiug (as might 
be expected a priori) these pemidous effects, rather pro* 
motes them, and that to a considerable degree. 

But whilst we endearoured to establish this point, from 
practical obscrratioii as well as experiment, we seem to 
hare entirely forgot, that the urine itself is an add liquor; 
and that, therefore, if acids were so prejudicial, it is< not 
probable, that the provident wisdom of nature would com* 
mlt the discharge of this necessary excretion to a fluid, 
which, by prematurely separating it within the body, would 
completely defeat the object of licr humane attention. And 
would she not, in the infinity of her resources, dispose of 
it by some less objectionable cmiinctory? 

I would, in the firet place, observe, that though healthy 


urine manifests the properties of an acid liquor, it is In 
the very smallest possible degree; so much so, that though 
mentioned long since, by Moraung, Coldevilhrs, and other 
surgeons, yet it was not, either chemically, or medically, 
acknowledged to be so, until the time of Schcelc, who 
finally established this point, as well as die nature Of the 
prevailing add. And, secondly, diat nothing can be more 
erroneous, than the opinion, which so long prevulcd, that 
the phosphoric add existed in it, in a naked or oacom- 
bined state. It is now well established, that it is only in 
that of a weak acidule, or acidnlous phosphate of ITtue', 
very little short indeed of the point of saturation; and 
hence the weakness of its action, as an add liquor: for 
were , it not for litmus, and Some of the more delicate of 


the vegetable blues, we would have been, even to this day, 
ignorant of this property; so very feeble indeed, that it 
Wilt oftm not iftect an infusion of red cabbage, whilst 
it tkms with litmus, and, sometimes, but feebly, wiA this 
AMrt delicate of all add testf. A tingle drop of ]lbos* 

phoric 


2 
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Tnmrtwii pboric acid wu added to one otince of distilled water« Of 

iraak add impregBadon^ one drop wu sufficient to 
tt, tpra the inforion of Utnmi of as clear a red u the mine* 

ral addi do; whilst leren of nrine manifested but verj 
wuk effects of additjr, and required some time to shew 
any. If tite urine) therefore^ does not ciceed its natural 
standard of addityi we bare nothing to apprehend. And 
here, indeed, we must again admire the wonderful wisdom 
of Proridenee. The occasion (may I be allowed to say so, 
and that, too, before to competent an assembly?) required 
iome chemical diicrimination. It was necessary to care, 
fully profide for the expulsion of the rccremenlitious part 
of the osieons fabric (which is tery considerable) out of the 
system; but as this salt is insoluble in an aqueous rehicle, 
such as the urine, nothing more would be necessary, to ob- 
fiate this difficulty, than a certain degree of supor^satura* 
tioB, or slate of acidule, which would more effectually pro¬ 
vide for its solubility, and its eliminatiDn. But by going 
thus far, whilst it attended to one excretion only, it would 
bare entirely forsaken its charge of another, committed also 
tothisduid; and, by this degree of super-saturation, pre¬ 
cipitate, retain in the system the uric acid, and occasion 
as frequent an occurrence of gravelly and calculus com¬ 
plaints, amongst mankind in general, as now occurs among 
the goaty. It, therefore, prudently formed that degree only 
of acidulous phosphat of lime, which, though insoluble out 
of the body, was suffidently soluble, when assisted by its 
temperature. Nay, even for wise purposes, it has given a 
degree of latitude to this temperature, which, though nar¬ 
row and confined indeed, is sufficient for its purposes; but 
where it precisely terminates 1 am not at present prepared 
to say, though so easily determined. 

Let us now, for a moment, consider how far any morUd 
dmation, from this healthy standard, (which sometimes 
bappena,) may throw light on this subject. The most con- 
uderable, that I am acquainted with, occurs in the ia- 
stinee of gou^ urine, rendered towards the deriipe of 
the paroxism. A single drop of this, though in atnrbid 
state, affisets the vegetable Moes, with an energy, equal, 
or, perhaps, superior, to that of the strongest acetois add; 

and 
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titd requim a ?cry* coDsidcnbla.increase proportion ofEx^'nncDti 

Mne-water to decompose it, for.obrjous reasons. This 

Slid always deposHinf, sometimes from the bladder itself, fto. 

Imt, generally, before it has entirely parted with its nahi* 
ral tsemperatare, a rery large proportion of a reddish brick* 
dust like sediment, (a welcome harbinger to gouty patients,) 
gradually declining, and keeping pace with the aileTiation 
of syinptams, and the progressive return of theorinetoits 
natural degree of acidity. This sediment, Schcele, Berg* 
man, and Fourcroy, consider of the uric acid kind: and 
so it (but in part only) undoubtedly is; being io a smaller 
proportion than they were aware of. For, considering that 
the enormous quantity, rendered in a few days, was in* 
compatible with the known minute proportion of this acid 
matter in nrinc, I was dctenDiRcd to make the following 
experiment. To a considerable quantity of it, desiccated 
and well edulcorated with distilled water, were added three 
ounces of a weak alkaline lixivinm; which, after a few hours 
digestion, completely discoloured it, acquired a golden yel¬ 
low colour, a sweetish taste, and, oo the addition of a 
few drops’^dilute marine acid, precipitated a copious 
sediment of wMtisb minute needle-shaped crystals, of a 
silky appearance. 

To this precipitate, well edulcorated, was added, by de¬ 
grees, about one ounce of weak nitrous acid, which acted 
oti it, with effervescence, and nearly took up the whole* 

This solution, being set to evaporate, began to redden the 
fingers, and other animal matters; uu doubt, therefore, 
could subsist, as to its nature. To the remainder, which 
seemed very little diounished, and only deprived of co¬ 
lour, were added two ouucea of dilute marine acid; which, 
after some time in digestioB, nearly dissolved the whole: 
and, finding this acid solution precipitate with lime-water, 
oxalt of ammonia, and fixed alkali, itmustbare been phos« 
phat of lime. This forms, then, by far the largest pro¬ 
portion of the gouty sediment, which is coloured by the 
precipitated uric acid. Such, also, is the result of Crook- 
shank^s experiments; and so we should expect to find it, as 
I shall endeavour to point out, on n future occasion. 

Lvt ut now coBfider, how fhr these analytical results 

may 
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fcyrimcoB inaj te cOAfirme^i in th^ fynthttic w^y; hanng wolfed, 

thnt eiperimea^ is f&r m applicable, ihould form the ba» 
4^ si# of any ofttioni, offered in this euay. The phosphoric 

being the natire acid, prefaleat in orine, it was interesU 
ing to determine, whether, by the artificial super-addition 
q( liy so as to bring this flnid to the standard of the gouty, 
we might not produce effects, somewhat analogous to what 
occur there. 

Eighteen ounces of urine were divided into three equal 
parts. To the first were added, five drops of phosphoric 
acid j to the second, ten; and to the third, fifteen. In the 
first, die magnifier ?ery soon discovered minute floating 
molecutai, gradually assuming the crysialliae form, &c. u 
$0 often before described. In the second, the same ap¬ 
pearances, but more immediately and copiously prok^ui*cd» 
Qut in the third, so considerable, as to cxdtc my asto- 
TusbAeot For here, besides the same extremely minute 
crystals, which adhered to the entire aides of the phial, 
thi^ bottom appeared covered with a mixture of crystal¬ 
line, and red pulverulent matter; the latter in a great pro- 
poruon, and, probably, prevented from crystej^ation, by 
its hasty deposition. Here, thcf^ that eoiMtsed propor¬ 
tion of calcareous phosphat and gelatinous mat¬ 

ters, (which always takes placenta gout, and could not be 
o.vpected here,) would se^ only wanting, to form a sort 
of synthetic approximation to the gouty sediment. 

The unusual proportion of deposiK*d uric acid, in this 
experiment, created some suspicion, that the phosphoric 
acid might, by a combination with some of the principles 
of this very compound fluid, ^ve rise to some artificial for- 
r:itioii of it on this occasion. 


To the filtered liquor, therefore, of Number S, were 
again super added five drops, which, in twenty-four hours, 
cauaed a farther separatiou of a very few crystals only.~ 
\t was filtered a third time, and eight drops more added; 
but without the smallest appearance of a single crystal, 
aitu* four days. The additional add, then, only more effectu- 
ah,v and speedily determined the separation of the quantity, 
riiurally coolaiued iu urine: its more divided pulverulent 
q)| tfr^fiince adding considerably iq its volume^ 
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It aow obIj renMined) to dmonstrate the identity of^^p^nems 
these Tarioos predpitates, with the netur^y deposited ^^luine 

ter of gTATel. Fer^ though it eould not be well mistaken, 
for any other saline composition in urine; yet, as external 
characters are, cream the hands of a Rome de Lisle, or 
an Abbe Hally, falladous, the followiag, aud concluding 
one, on the subject of acids, was instituted^ 

Exp^ Id* To two drachms of this artificial grarelly maU 
ter, was gradually added one ounce of nitrous acid; which 
acted on it, with efferrescence, and dissolred the whole, 
with the exception of some small, floating, floculent, animal 
particles, so well described by Bergman. 

The eraporated solution reddened the skio, and, after 
some time, deposited crystals of oxalic acid; as happens In 
all concentrated nitrous solutions of calcoli, of the uric 
acid kind. To another small quantity, was added some 
pure alkaline lUirium; which rery soon took it up, became 
coloured, sweetish, and deposited (he usual silky crystalline 
sediment, upon the addition of acetous acid. No doubt, 
therefore, could remain, as to iU identity, with that natu* 
rally depositU 

And here, though irrelevant to my present object, and 
merely with a view to excite the attention of the faculty, 
may I be permitted to ask, how it happens, that, in the 
very worst kinds of typhus fever, there is very little dimi. 
nutioii of the secretion, or excretion of the acidulous phos* 
phat of lime? as appears by thr. aridity of the urine, lime* 
water, and the quantum of preripitabs afforded by the ox* 
alic acid: whilst a very considerable one of the uric acid 
takes place, and continues so, until nearly the tenuination 
of the disease, when it begins gradually agmn to manifest 
itself; first, by the usual tests only; but presently, upon 
the crisis taking place, in such quantity, as to become in. 
soluble; and, therefore, quickly precipitates, (with some . 
additional mixture of calcareous phosphat, and aninal mu- 
cilaginons matter,) under the form of our critical sediment 
or deposit? Or, are we not here, again, to admire the u Ho 
economy of the Author of nature, which, by keeping up 
the considerable and necessary bony excretion of the s} stem, 
prevents the dangerous accumulation of it, which must en. 

sue, 
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£xperi^eoc9 jQe, from it$ retentiofif during the long protrtetod perioi 

tlSww^finc mtnyferers? 1 might here offer wmc conjecturei, in 
&e. escplnation, bnt will rcscrte them for another place. 

Haring already trespassed so much upon the indulgenee 
of the academy, I shall here content myself with briefly 
stating, that, from the abore experiments and obserratioQs, 
wc may presume to say, acids of erery kind are prejudicial, 
and give rise to the formation of grarelly and calcului 
affections, by causing a separation, and cryitalliration of 
the lithic acid contents of urine, within the body; not 
pretending, howerer, to deny the existence of other cauiei, 
inherent in the system itself, orcaiionally productire of 
similar effects, as has been already obserred. 


l.flcrK of 
opium on the 
hvin>; 


V. 

An Efiejfy Phymlogicat and Experimentalj on the Effects 
of Opium on the living System* By Wiixiam ALEXAnnss, 
M. 

In this paper, which I hare the hononr to submit to the 
consideration of the Society, I propose to enter into an 
examination of two questions, vk» 1 st. Can (he effects ex^ 
erted upon tke living system y by the operation of Opium, 
be accounted /or, vithout (he agency of tke nervous system f 
Sd; fVhat is the nature ef (hat operation, it Aether seebtire 
or stimulant f. This subject 1 do not select rither because 
I have some new doctrines to establish, or because the 
generally reedted opinions concerning the operation of 
opium, require additional support, but rather because in 
the discharge of a duty for a long season neglected, I am 
obIig«*d to hare rreoursr to those means, which the present 
epportumty allows me. 

In this disquisition, it may be considered, that I enter 
upon the inrestigation of a subject, which has already been 
rendered barren by the diligence of preceding enquirers, 
and that consequent!) nothing of nurelty can he expected. 

* Abstracted and abridged ftoo) the Manchester memoir*, 
Sew setics. Vol I. 

It 
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Sir 

It [s not under this expectation that I talie up the pen, for of 
how much soerer majhare been effected, something 
remains to be done the diligent and patient enquirer, 
and, though nothing could be gained beyond a conrirmation 
of established opinions, yet if this be done through the 
means of accurate and repeated experiments, something i$ 
added to the stock of iRformatiOD, and it must be considered 
at the least as possessing a relatire Talne. 

These experiments arc uot howexer destitute of some 
noTelty in the arrangement, and they will be found to ex« 
hibit, in a clear analytical succession, the effects produced 
by opium upon the different parts of the animal machine. 

.But it is not clear by any means, that the physiologists of 
this day arc agreed upon many points, which will be 
brought forwards In this essay, and more is required to be 
(lone, before the subject can be considered as exhausted. 

The humoral pathology, which had for a long space of 
time occupied the schools of mcdicmo, had no sooner hem 
ealled in question than a rariety of oppoiimts arose m 
erery quarter against it; the new r»pinioiis being clothed 
in professional authority and enforced by the learning and 
genius of screral prirate teachers, the tide of opinion tiowed 
in a contrary direction, and it became tlie fashion to ac¬ 
count for all, or most of tlie dvrinfiuits from a state of 
health in the animal body, from some primary alteration 
in the condition of tlie solids. In many point?! the ad- 
Torati.'S fur the new dortrinrs nm* n<itwithaUiidi»g at issue 
with each other, and the loemnrable contest hefuixt Haller 
and Whytt, respecting the origin and nature nf irritability, 
opened the physiologist new sources of enquiry aud lajd 
aew foundations for future improrement. The agency of 
the Derrous system, which was still necessary for the ex¬ 
planation of most of the phccDomoaa upon the theory of 
diseased solids, began at length to be exploded by the ad- 
Tocates of another yet more remin d and simplified, which 
the creatire genius of John Brown ushered into the schools 
of physic. 

This doctrine rejiH:ting the explanation of diseases upon 
partial and confined theories, attempted to refer all the 
various chauges in the human body to one general law. 
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He mainiaiaod tbe existence of a principle in the aDtmalaS 
body, which he denominated exatabili^;.That thhprm. 
ciple was characteristic of life; that action was Ae 
consequence of the opt ration <»f certain powers upon Ab 
principle, health Ac consequence of the dne and proper 
operation of Aese powers, and disease Ae effect of the 
abundant or deficient action of Aese powers# 

In this state of things Ae rery accurate and most philoso* 
phiral Acsis of Dr. Goodwin, upon the cause of deaA 
from suspension and submersion, made its appearance, in 
which he plainly proved Ae existence of a primary change 
in Ae condition of Ae blood; Aat this condition was 
sufficient, and indeed necessary to occasion clcaA. A boot 
this peri<xl al^o the experiments of Ac celebrated Italian 
philosopher, Fontana, attracted considerable attention and 
became the subject of much discussion. He contended 
from numerous experiments, that opium was a power, 
wliirh exerted a direct influence upon the blood, or Aat 
the blood was a necessary agent to communicate its opera¬ 
tion to Ae living and irritable fibre, and without Ae cir¬ 
culation of which, the usual effects of opium could not take 
place# His experiments, which excluded Ae agency of the 
nerves altogether in producing Ae general effects, resulting 
from Ae exhibition of ojnum, afforded considerable support 
to Aose who maintained some new doctrines of irritability^* 

This 

% 

V These physiologists rejecting the iiOirf>logy and practice of Dr. 
Brown as incompatible wiA his fundamental principles^ but 
adopting these, and using the borrowed tenn of irritability instead 
of excitability, attempted to establish a new hypoAesis, by ex** 
plaining all the dianges, which the body underwent in a state of 
health and disease, upcm an alteration io Ais principle. The ex- 
pcriments of Fontana, which went to deny the influence oi Ae 
nmTfl, cinnciding with this new hypothesis were eagerly em¬ 
braced by them. 

The manner in which these phytiologUls explained Ae con^* 
Mimption of irritability upou Ae application of a stimulus, wiAout 
the agency of the neru^s was somt'what curious. I'hey supposed 
tlv? priociplr of irritability was like the matter of beat, diffusible 
over every part of a body endowed with it, that when any portion 
of it va d^ta>) cd by Ac action of a power applied to any part, 

the 
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Tbu propertf was considered not only as not being derired of 
from Ae nervous system} bat capable of being encreased} 
dimimslied, or exhausted by the application of external 
powerS} which had no effect upon the nervous system, and 
that it was, to use the words of Dr. John Brown, as ap¬ 
plied to his principle of excitabili^, Una toto corpore et 

indivisa proprietaa*^’ 

To ascertain how far some of these opinions were con¬ 
sistent with the laws of the animal ceconoiDy, I instituted a 
fet of experiments, which formed the subject of an inaugural 
dissertation, published in the year 1790. It appeared to 
me in consequence of that investigrtion, that sercral of the 
aboxe-mentioned opinions, viz. That opium did not act 
upon the nervous system; that it acted upon the blood; 
that its effects could be extended by means of the one aud 
indiviiible property of irritalritity, had been founded upon 
reasons which were very unsatisfactor)*. 

This publication being calculated principally for the 
meridian of Edinburgh,was confined to that place, andtbr 
question, taking in a general point of view, was left un¬ 
determined. 

Since that time I find, from the perusal of a work, called 

Medical Extracts*’ written by a gcfitlcman of some 
ability, but of more imaginaiion than judgment; that the 
o^nions of Fontana are not only sanctioned by respectable 
authori^, but are considered as generally known, under, 
stood and acted upoD« I have, therefore, thought it ue. 
cetsary to collect into a short point of view the facts, re. 
lated by Fontana, and the general conclusions he drew from 
&em, and to compare them with the principal facts, esta. 
bUibed by the investigation above alluded to, 

I tk destined, says Fontana, 300 frogs for these ex¬ 
periments, and by means of pincers and scissars, I laid bare 

the expenditure, thus occauoued^ was supplied by the influx of a 
new quantity from the general stock in system; thus the con¬ 
tinued action of a stimulant power, keeping up a continued cx« 
peoditure, thoe would be a succession of newiofiuxe^ until | the 
whole imtability of the body was consumed by the repeated wants 
of that part to which the destructive agent was applied. 

A Medical Extracts 030. Vd. 9. 
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the craral ntrr^ in siitb a tnaniifthat they were entirely 
free of every other part, and obtained about eight or ten 
lines of nerve totally clear and in some very large frogs even 
more. 1 tlien let fall the nerves of each thigh into a small 
hollow glosS) which received them in such a way that I can 
ill each glass with a fluid of any hind without its touching 

i 

the adjacent muscles. 1 usually have been able to put into 
these glasses, sach a proportion of whaterer I wish to try 
on the nerres, as to cover the greater part of (hem with it, 
vidiout its being possible for any of the liquor to find its 
way to the thighs and mix with the blood. In this way I 
can make a comparison betwixt the nerves, that are en» 
vcQomed and (hoho that are not ^ compute (he time they 
continue to contract the muscles, and judge uf the ^vacity 
of the motions.^* 

At the end of the Gr^t ten minutes I stimulated themc*^ 
dicaU'd rim<*s, t. e. thore, to which tlm solution of opium 
was appIU^, and those which werv not medicated, and found 
that thf] two cxtremitirK, the right as well u left, contracted 
aith thesanu* force and vivacity.** 

At the end of twenty minutes, I tried the stimulation, 
and could perceive no sensible difference betwixt the motions 
of the two feet, which were almost as lively as tliose in the 
first experiment.’* 

At the end of thirty minutes, the motiems of the two 
feet were feebler, but alike in both.” 

the end of forty luinutes, the feet scarcely con« 
tracted, but their distinct muscles were clearly seen to con¬ 
tract, when the crural nerves were stimulated, and the mo¬ 
tions of these muscles w ere equalh' lively in each foot.” 

At the end of fifty minutes, the motions were rery 
small ^ from compression of the nerves,’ but alike In both 
sides.” 

At the end of eighty mioutes, there was no longer any 
motion to be observed in several of the frogs, in whatever 
way I stimulatudeithm' the crural nerves that were medicated, 
or those which were not so.” 

I can conceive,” adds Fontana, nothing more deci¬ 
sive and mere certain than from this bltjos of experunents, 
that the action of opium is not directly ou (be oerveSi” 

tldly. 
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8dly. Fontaua tmmemd the heerti of Ttrioi^ at 

immediately tak^ from the thorax, into a strong 
aqueoni lolutioii of opium, infoiion of bark and simple 
water, of equal temperatures, and found tiiat these organs 
were deprired of irritability, and that they ceased to con. 
tract, or to be capable of being exdted to contraot, equally 
soon on immersion into water as into a solution of opium 
or infusion of bark. 

Sdly. He next injected an aqueous solution of opium into 
the jugular rein of several rabbits, and found that it pro¬ 
duced death instantaneously; from this he concludes, as the 
heart is not furnished with nerves, aud having proved that 
the solution of opium does not exhaust the irritability of 
the heart, that it must occasion death only by producing an 
alteration in the condition of the fluids. 

The experiments with the 300 frogs, as related by Fon¬ 
tana, I repeated, though upon a smaller sede, yet sufficient 
to ascertain the truth of it I followed the method de¬ 
scribed by Fontana, and I found the fact to he correctly us 
he relates it; the divided extremity of the crural nerrrs, 
bared for the space of half an inch, and immersed in solii. 
tions of opium of various degrees of strength, was not more 
affected than if the same nerves had been immersed in water, 
and the irritability of the muscles, to which they wore dis¬ 
tributed, was not in the least degree more altered. 

Although 1 admit the accuracy of these experiments, I 
am inclined to call in question the sufficiency of Aem for the 
purpose they were designed. There as a censiderable differ¬ 
ence betwixt the sentient and the divided extremity of a 
nerve. This opetatton, even if the structure of the di¬ 
vided part wu cap^Ie of receiving and commanicafiag im- 
preirioni, must in a great measure have had the effect of 
destroying its scnsihility, and though the solution was not 
only applied to the divided extrsnity, but also enveloped 
the surface of the nerve for a considerable distance, this 
surface must also have lost la consequence of being sepa¬ 
rated from the muscles by sdstan and jdneers’’ so much 
of the usual quantum of seuiiUIity as io be unequal to 
transmit any effect produced upon it 

* Fontooe on Potions, Vd. It. p. 352^304. French edition. 
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Respecting tlie second series of e^)eriment3) tb^ are so 
contrarj to nil that repeated experience has taught^ so con¬ 
trary to the oBscrYati<Nis of Haller^ Whytt and Monro, 
who, notwithstanding the difference of opinion they hold, 
on some points connected with the operation of opium, 
uncqniTxally agreed on this head, (ris. that it destroyed 
the irritability) that I cannot but conjectnre, some unob- 
serred circumstances must hare diTcrtcd the usual accaracy 
of Fontana from its natural bias. 

The conclusion drawn from the third scries of expert- 
tnonts rests partly upon the accuracy of the second, and 
paiily upon the supposition that the heart has not any 
nerves, which is concluded because the knife of the anato¬ 
mist has not discovered them; but except this opinion is 
nioiataincd upon some other ground, it can be considered 
ouly as a pefitio prindpii; the want of deUcCioo proves 
nothing cither way, as it is nothing more than an argument 
of non-cxUtencc drawn from invisibility. Further, theex- 
[^erimi'nt proves too much; Uie animal died instantaneously, 
on the injection of the solution into the jngular vein; the 
circnlatiun must of cuune be interrupted; by what means 
was this sudden, this momentary effect cunununicatedto the 
dhtant parts of the animal ? 

I have thus stated (he proofs and arguments founded upon 
them, adduced by Fontana, as accurately and at as much 
length, as the limits of (Us paper wilt allow; let us now see 
how the case stands when reduced to the test of experim^t. 


Docs Opium act upon the Irrilabilifp of the Mu:cular Fibre f 

Exp. 1.* The heart of a frog was immersed into half 
an ounce of an aqueous solation of opium, in the propor¬ 
tion of half a dram and six grmos of opium to one ounce 
of wdUry of tiic temperatere of 44^, whilst contracting 
35 times in a minute. Two minutes after immersion, it 
contracted only 15 times in a minute; after S minutes the 
contractions had ceased, and could not be excited ag^ by 
any mechanical stimulus* 

£rp* S.f The heart of a moderate liaed rabbit whilst 


* Vid. p* 5, loaugural. Dissertat. Exp. 1. 
t Vid. Inaag. Dbscit p. 7* £xp. 4* 
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contracting S3 times !o a minute^ was immersed into an Effects of 
ounce of the aborc solution^ of the temperature of tyitem. 

room; four minutes after immersion^ it cihibited eighteen 
contractions in a luinute: t;*u minutes after immersion, aii 
or eight contractions, and after twelve minutes had entirely 
ceased, and could not be excited smew to contract. 

Exjh 3.* Auotlier heart immersed in an ounce of a 
stronger soiutioD, onl) exhibited three or four strong con* 
tractions, on the period of immersion, and afterwards was 
irritated in vaht. 

Exjh 4.1 The heart of another rabbit was placed in a 
wine glass and three drams of the strong solution poured 
on, whilst contracting 50 tiroes in a minute: after three 
minutes spontaneous contractions had ceased, but irritated 
with a needle a few contractions were cacited: after the 
lapse of hve minutes no contractions could be excited. 

In order to examine how far the opium contained in the 
solution contributed to produce.the above rapid exhaustion 
of irritabiHly, 

5. j; The heart of a frog, contracting 24 times in 
a minufr, Has' placcti in half an ounce of water, temper* 
atiire 4t^. It continued to contract in the water for id 
iniuulcs, and when removed, contractions could be excited 
in fht* organ, by mechanically stimulating it, for the space 
4it sfx minufes ionger, 

EijK The heart of a rabhit contracting 50 times in a 
nuiuite, was placed in water of the temperature of the room. 

I r contracted spontaoeously for 20 minutes, and when re* 
moved continued irritable for the space of iO minutes 
longer. 


Can (ke Effect of Oprum be commumcated to diftajit Part$ 
independent of the sisfonce of (he Circulation? 

Ktjh 7.{{ The sternum of a frog was carefully elevated 
und the heart removed, forty drops of the strong solution 
Here injected iulo the stomach. In 15 minutes the animal 

* Vid. p. 10. Inaugural Dissert. Exp. 7. 

t Vid, |). 10 & 1U Exp. 8. 

t Nid. p. 0. Exp. 5. Inaug. Dissert. 
h \ id. p. S. Exp. 6 . II Vid» p. 28* Exp. 20* 
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(tupified and panlytiC) in 20 minutes contuUed: after 
40 ininuteK) voluntary motion had ceased: after an hour 
and ten minutes Jt was dead and the irritability in all the 
mnsrlos wxs destroyed. 

Kxp, 8.* Thirty drops were injcrted into another frog, 
after the removal of the heart; it tired an honr and 15 mu 
nules, and after death the irritability was exhausted. 

Exp, 9.f Twenty drops were injected into a third: It 
lired au hour and twelve minutes, and the state of irritabi. 
lily w as the same as in the preceding. » 

Does ihc Quantiip of Opium suj/icient to occasion Dea/lu 
effect this hg mlawif a Change in the Conftition of the 
iilood? 

Exp. 10. + By some former experiments, No. 17 and 
35, ^ it had boon found that 33 drops of tlut solution of 
opium injected into the jugular vein of a rabbit w ould oc* 
casjon death in the coiine of a few minutes, and exhaust 
. the irritability of the inuKCular fibre. Another rabbit was 
selected, and 33 drops injected into (he crural vuiu; no other 
effect resulted from this but some degree of stupefaction. 
Twenty-six miautes afterwards 33 more drops w ere injected 
iato the crural vein of the other limb. 

The animal in a short time became more languid, but was 
not convulsed; its pulse was rendered more slow and feebh^, 
a! the period of 36 minutes from the injection into the first 
crural vein. 

Seven hours from (he first injccUon, the animal con* 
valrscest, and the day following it fed as usual. 

The occasion did not oiTor to make a computation of the 
quantity of opium which would be necessary to kill a rab¬ 
bit when Introduced by a crural vein, but the omission of 
this does not detract from the force of the evideacc which 
the above experiment supplies, that the cause of the death 
of the animal, when the solution is introduced by the jugu¬ 
lar vein, must arise from some other stale, than a change 
in the condition of the blood, and that the effect of opium. 


♦ Vid. Inatig Dkvrt. p. 29. Exp. 21. t Vid. p. 30. Exp. 22 
: Vid.p/lY. Exp-ta. 5 Vid. p. 20 k 55. 
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must hare been fitteuded over (hecatire system) by other Effccuef 
means than the drculation; for« what reason can be ciTen.^j^ 

* ^ ® liTinfMiiea. 

why the mass of fluids should not be fdtered) when the 
solution was introduced by the crural as well as by the 
jugular vein ; but upon the other theory, the solution of thii 
difficulty is easy, and accords with the whole seritis of ei« 
periincnts. * 

The life of a rabbit cannot be sustained a minute without 
the action of the heart; when the solution of opium is in* 
jectc<l info the jugular vein, it is applied to the inward sur* 
face of the heart, mixed with a very small quantity of blood, 
and can tlien exert elfects iipon that organ as instantaneously 
ae if (ho heart was immersKfirn it, as in experimented f, 
the action of opium being thus directed against the irritable 
fibre, (he exhaustion of that part wonld immediately succeed, 
of coarse the animal must die; but when the same fluid is 
tnjectud into the crural rein, it does not reach the heart 
until it has been mixed oud diluted with a very considerable 
portion of blood, so that no quantity of blood which the 
heart could contain during one period of dilatation, would 
be impregnated with any great quantity of the solution of 
opium. The consequences therefore, which followed from 
the injection of opium into the jugnlar vein, supposing 
that it acted immediately on the heart, conld nut in this m#. 
stance he expected to take place* 


Doer Opitm act upon the Nervous System f 
Exp. 11 * ^ A triangular piece of bone was taken from 
Ihc cranium of a frog, and the dura and pia mater removed; 
eight drops of the strong solution were injected upon the 
brain; 4 few drops were lost In one minute the animal 
was convulsed, in three minutes it was dead. On exa* 
mination the irritability in every part of the voluntary 
muscles was destroyed, neither compression of the nerves 
nor mechanical irritation could exdte any cOatractiooa in 
(hem. The heart had not lost its modoo. 


* Vide Inaiig* Dissert* p. 119* Note C* 
f Vide Inaug. Dissert p* 17. Exp. 14. 
t Vide Inaug* Dissert* p» 49. Exp. 99. 
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IS** In tfiother ezperimimt cf ihe same kind, 
{he animal was immediately and generally conrulied^ and 
was dead in one minnte* When the heart was exposed 
it was found contracting 4S times in a minute. The Irrita* 
bility of this organ was not lost until three hours after. 

Exp. ISf. A portion of the'mnium of a rabbit wa^ 
eleratcd in like manner* and forty drops injt^cted on the 
surface of the brain. At first the animal appeared lethargic 
and tottered. ' Aft^ ten minates it was xiolcntly con* 
▼ulsed^ and in tl.c space ^f one minute and an half more^ 
was dead. When the tbora:i was opened the heart was 
found contracting with considerable force. 

The irritability was exhausted in all the muscles sub* 
Mrrient to YoIunUry motion; they were repeatedly ir* 
ritated, but in rain. 

In these eiperiments, it b clear, that opium has a very 
powerful and instantaneons action upon thebr^n, that it 
is diffused over the whole nervous syshnn, evinced both by 
the general convulsions preciding death, and the total 
consumption of irritability in the voluntary muscles, and 
which was equally as complete as if the opium had been 
applied immediately to the parM ffacmselw f:. 

li was next examined, if nlieu opinui is introduced into 
some other organ, its ciTeeb are c\tended by the nervous 
system to dbtant parts. 

Erp. 14 All the (arts as near as possible to the pelrii 
of a frog, on both aides, were di^ided, leaving the is* 
chiatic nerves nninjured. These were afte^'u^ards secluded 
from the air, by the divided edges of the skin being drawn 
together by slender threads. Three frogs' were experU 
mented upon. 

Twenty drops of solution were injected into the stomach 
of one frog. The animal lived four hours after. 

On examination after death, the irritabllit) m as destroy* 
ed in all the voluntary muscles. 

Into another frog thirty drops were injected: After six* 
tehn minutes the animal was convulsed; ^bc ^treinhie^ 
'below the knee which had no comnjimication with the 


* Vide p. 50. Exp. OK f Vide p. 51. Exp. 50- 
t Vide Inaug. Dissect, p. 59. £xp. 
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superior part of the bodr, except bj the undivided ischi^tic of 
nervc'jj, were lihewiisc affected by coDTuIsious, and in two 
hours and ten minutes the animal was dead. 

I’he bgatures which united tbc divided edges of the skill 
of the thighs were tlien separated, and the ischiatic nervea 
expoHcd; they were compn^ssed; the compression of the 
nerve on one side, produced a slight contraction in one 
of the muscles in the lower part of the limb, bwtwhea 
repcatotU ;u) contraction followed; the compression of the 
nerve of the other limb* occasioned no . con tractions» 

The inifaljility in all the other muscles was exhausted. 

lutu a IfiirU frog, prepared in likis manner, forty drops 
wore iujected: after fiflocn minutes the animal was con- 
vuhod: aflvr the space of two hours.it was dead. Com* 
pro.ssioii of rlie nerves did not excite the least motion in any 
cf I he mubclcs beneath, and when the skin was removed, 
the application of salt.was equally as inqffectua], not the 
)ilightesi degree of contraction.was rendered visible. 

From the event of these last related experiments we are 
Instructed, that the effect of .qpiumis extended to the most 
distant parts of,the body, although the only commuDicatioD 
which rctnaluf: between the extreme parts and the body 
itself, is by the continuity of nerves, and these palpably 
not in a slate best adapted to convey impressious. 

It yet rcmuintHl to be examined. if by any other com* 
mnnicution the effect of ppium.could be extended to distant 
parts, if the supposed integrity and indivisibility of the 
irritable principle wa^4 capable of doing it. 

Exp. I5*. The spine of a frog was lUvided above tbqt 
part from w henfc the nerves issue w hich supply the inferior 
extremities; care was taken not tp wound any other part. 

After this operation, the muscles of the inferior extre* 
mitics retained their irritability, and though the animal had 
lost the powiT of voluntary motion in them, it Lad strength 
to drag them after its body. 

Into the stomach of a frog thus prepared, forty drops 
of Uie solution were injected; seventeen minutes after, all 
tbp paits of the animal above the point of the division o| 

the 


e Vide Ipaug. piMrt* p. £xp» iS^ 
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Elfecti of the spine^ were violentlj convaUed^ end in one hour and 
Uii^^tom. minutee the ammal was dead. 

The upper part of the body was then separated from the 
lower, at the part where the spine had been dirided, and 
the following was the state of irritability in the different 
parts. 

To the muscles of the breast and those of the superior 
extremities, salt was applied, but without exciting the least 
contraction or motion. 

The iliac nerves below the point of the division of the 
spine were compressed; vivid and frequently repeated con. 
tractions were excited in all the muscles of the legs and 
thighs. 

This experiment was repeated several times and invariably 
presented the same result All the muiclei of the body 
above the point of the division of the spine, lost the irrita¬ 
bility; on the contrary, below the point of division, the 
irritability of the muscle remained unimpaired after the 
dutb of the animal, as was rendered evident both bytliC' 
compression of the nerves and the application of salt. 

To examine these circumstances a little more minutely, 
another experiment was made. 

Sxp^ 15*. The ischialic nerves were divided on both 
sides in a frog, near (heir exit from the pelvis; this opera¬ 
tion does not render the limb entirely paralytic. The 
animal still possesses a voluntary power over the nuisclex of 
the thigh, in a considerable degree: The upper point of the 
leg ii rendered nearly paralytic, the lower point of the leg 
and feet are rendered entirely paralytic. 

Into the stomach of a frog, thus prepared; thirty drops 
of the solution were injected; after twcnty-onc minutes the 
animal was convulsed; the convulsions extended to the 
thighs; tliu legs and feet w ere not in the sDiallest degree 
affected by convulsions. In one hour and cightucu uiinuti^s. 
the animal w»s dead.' 

The application of salt to the iuferiur extreinitief, the 
lower joints of the tegs and feet, produced rapid and fre. 
quent contractions; the muscles qf the tldghs at litsi did 



* Vide ksug. Dissert, p. 50. Kxp. 44. 
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noi contract, but after salt tiad been aiiphed some ^ 

feeble contractions were excitt^. Tbe salt applied to the 
musdos of the superior extremities and to those of the 
breast and hack, was incapable of exciting the smallest 
degree of contraction. 

In this manner i submitted the experiments and opinions 
of the Abbe Fontana, to au accurate invesligation, and 1 
did not draw conclusions diflerent from his without flie 
conviction that the experiments which I have related were 
carefully made and many times rcpcab-iU and in the pre> 
sence of those whose bias led them to farour the opinions 
of the Italian physiologi^L 1 shall thonTore conclude this 
part of the paper, with ag^ieral eniimeracuMi of the factv 
which have been ascertained. 

Tlie first series of experiments prom flul opium applied 
to the muscular iibro (tlic heart) exhausts or ronsitmes, the 
irntability of that organ, f i//c Kxp. I si. *id. 3d. and 4(h. 

The second series of the above QUotiHi experiments proves 
that the ctTect of opium is tmnsmiUeil to dislaur parts of 
the aaisnal body, when the ageiicv of the circulation U both 
withheld and destroyed, and in as rapid a manner as when 
the circulation of the blood is entire and Tigoi 0 U 8 . Fide 
Exp. 7th. 8th. and 9Hi. 

Tlie third proves to a certain extent, that opium either 
does not exert an) immediate action upon the blood, oi 
that this fluid is an insufficient medium to convey it to 
distaut parts of the system. Fifk I'btp. lOth. 

The fourth Keriox proves (bat the eflect of opium is 
directly exerted* u))on the nervous system. Kxp. 11th. 

12th, 13th. That in proportion to the niiily and int^'grity 
of tills system, the efl'octK of opium arc exumded to distani 
parts. Exp. 8th. and 9th That where this integrity is 
only partial, the eftVets are only partial. Fide K\p. Idth. 

That where the integrity b interrnpted, the elfcct of opium 
is interrupted. Kxp. I51h. And finally, that the uan ei 
indi'cha profrieiaa of irritability iv iundeijuate in any 
doaree to extend or cummunirato (hoellccts or operation 
of the ab or e-men tioncsl power*'. 

Vf. Ou 

* Ii> the di^rtatioD which has Ihhvi so oftiii quoted, the above 
cxperimcoti will be found supported by many othtT^, the tendency 

2 ^ 



860 


}fivhon>iG rooH soim . 


OltfeTTitionR 
and fn9uincs 
respecting tbe 
jmjjwtcmenl 
of poor soils, 



On the Methods of imp'ovhtg Poor Soihy xshcre Manure 
cannot be hwL li^Jonn ALDiinsoN^ M.D»* 

By soil U generally understood so much of the earth's 
surface as has been acted upon by the sun and and tm» 
prt'gnatcd from time to time with tlic result of vegetable and 
animal decomposition; but« as some plants will grow 
where no such impregnation has taken place, we shall con¬ 
sider this as mofdfl^ and dehiic soil, a compound of certain 
proportions of the simple earths, of which Naturalists 
reckon sia or seven; and as three of these generally pre¬ 
vail, it will be quite sufTiciont for my purpose to note, that 
these three arc, chalk, flint, and clay. 'With chalk and 
clay every person is acquainted; and tho common mode in 
which flint afl'cets the agriculturist, is in the form of 
sand. 

All writers and experimentalists have agreed, that none 
of thej(C earths vill, scparatdy, answer the purposes of 


of all which verge to tin* ume point. Iti that, tlie geneml criterion 
which was eHtabliHhrd to d<motc the influence of opium» was 
founded on the obMV^ation of convulsions preceding death» and 
the loss of inilability in the mu<culM fibre afler dratli. The quan** 
tity of this remaining was denoted by Hie frequiiicy and strength 
of the contractions upon the application of co inn ion salt. It was, 
afler many (rials with other substances, found to be the most 
certain and effectual test. The manner in which salt produces 
this effect is do less beautiful than singular, ll does not so much 
appear to excite a mt»de to cootact, because a cerUin portion of 
irnUbility is present, as it appears to bestow irritability, if this 
principle is not toompeh extinguished and the \itality gone. A 
muscle which is incapable of contracting on the application of a 
mechanical stimulus, and is relaxed and pale, will, on the ap* 
plication of salt, exhibit very frequent and strong contraction«, 
assume gradually a beautiful florid colour, and will then become 
obedient to other stimuli, to which before it was insensible* Thus 
it will be found to be a better restorer of irritability to the muscular 
fibre, than muriatic add, related by Humbolt. 

* Extract from a Memoir read in the Ilohlemess Society, and 
published by Harding, St James's Street, 

agriculture; 
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agriculture; but that, when properly tnixed^ they certainty Obiemtio&f 
do support the roots and add to the growth of plants; and 
according to the best information on tho subject, if taken impiorejnent 
generally, the soil, when divided into eight parts, ought 
to consist of the following proportions;—three parts of 
clay^ three of chalk, and two of iUnt, in the form of 
fiaiiil; this last admitting of great ^nation with respect to 
its iiiiencss or coarseness, according to tlic nature uf the 
climule 

Many ,plausible reasons have been assigned why thi« 
admixture of the earths is ncccs^ry for the purpose of 
forming a good soil. First, a soil cousjsUng entirely of 
clay, w'ould not part with its water sulCcicnUy; chalk 
would part with it too fust, and Hint would not retain \t 
at all. Secondly, there arc man) of Uic plants we wish to 
ci^ltivatc, whose tender fibres are not able to peuetratu 
clay; others that will not be sufljcienfly at rest from tliC 
loose and changeable nature of sand; and others that can* 
not act upon chalk f. 

If, then, the fertility of soil depend i\\m\ the diu^ 
mixture of the various earths, wcmay safely infer, thatiis 
sterility, or poverty, proceeds from the wont of that cont. 
bination. If land be barren w ben consisting of only one * 
species of earth, its poverty will be in proportion the super¬ 
abundance that the sail possesses of that species, let it be 
flint, day, or chalk. 

Experimentalists having then agreed, that a due mixture 
pf the earths is necessary to form a fertile soil, and (hat 
barrenness proceeds from a want of the proper proportion, 
we see the necessity of being precise in our description of 
the soil w e call barren* 

* *rhcse proportions will differ according to the quantity of 
rain tuat commonly Ms in any gi^en place. I need not hene 
enter upon the reasons why more rain does fall in one piacc i[un 
another; the fact is iudubitable, and I a-coinmend the placing 
rain-gages in different parts of the cxiuntr}*. in ord^ lliat, by con> 
paring (he result with the experiments now carrying on in other 
countries, we may be enabled to wy uliat it tlic bot proportion 
for this district. 

f Sec Kirwan, on Manures. 
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ObMirttioiu If I tm asked how to iniprore a ciirtaiQ Udd^ I should 

iTnmediately wish to ascertain what is the nature uf its 

inprovement soil; ia which kind of carili it is deficient; and in what it 
of poor Mils. , • 

' superabounds. 

If it bo all cUy) its proportion of chalk and sand must 
be addi*id; and, where these cannot be had^ substUaies 
may perhaps he found: atifl* clay soil is made more open, 
in somr countries, by buroing portions of it in heaps, and 
tlicn ploughing the hard'fncd earth into the land. 

If the soil be sand, a frequent source of barrenness in 
diOhrent p:irfs of Suffolk (wbtre I have seen whole acres 
of barley blown away,) then rlay becomes useful, and 
Uiurl the best possible ingretUent*. 

/\n iugeninus man, having obuinr^d a grant of some 
Mssto sandy land, which, till then, had been wholly un. 
occupied, was allowed to enclose as much as he could 
cultivate, lie found near the foot of a bill a slratimi of 
cliy, with which he covered, the first year, an acre of 
sand, and then sowed it with gross sei^ds; this suremling, 
be followed up his plan year after year, till he formed a 
rouiplote surface of grass on many acres,»w Inch, ploughed 
up last year, produced him nine quarters of oats per acre. 
Thus hnd, which, but seven years ago, would not iiave 
iiiaintaiueil a single sheep, became fertile, an4 of cunsidcN 
able value i. 

These premises b.*ing granted, and the facts cstablishiHl 
on tlic. authority of man) and repeated experiments; let ua 
see, if any theory con be formed to account for the cir¬ 
cumstance, why a miaturc of the earths should be ncces* 
sary for the purposes of agriculture. 

The changi'S which take place iu combustion, and tltose 
rlianges which ra>iistitute or exhibit animal and vegetuhh* 
life, have often bi^en compared: Food which supports tire, 
(os oxygen) is well known to coatributc to Uic support uf 

* Common marl- emit aim hm OG to AO parts of pure clialk ; 
tin* remainder i^ iu variuns proportions pure earth of alum and 
>ileK. Kir^ooM. 

+ ITtis ?ystem. on a inwcli larger rale, has been purvued by one 
ofthi* nvHt inidbgent farmers in Suffolk, Mr. Rddwellf (o: which 
be ublaincd a medil fromUiclkilb Agricultural Sprivty. 

life; 
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ifc; and their products arc in many instances the same Obsemtim 
)(as carbon.) Jfow, in order to iljustrate the present 
ject, 1 would carry the compamon further than it has h«pwem;a« 
hitherto been duue^ and I would draw an inference by 
analog)' from the proCi*ss of fusion, and hhrw how re* 

(luisite it is to siaki* a due mixture of earths for the support 
of TPgcfable life, from the necv'^uty there is of mixing 
these very earths in certain proporf.^^r.?, in order to render 
thtmi capable of bang acted upoTi» ro as to be cimudeuily 
eombiui^, by means of fire. 

If 1 put pure clay, chalk, or flint m* i a crucible, and 
place it in the hottest part of a fumoce, no aiteration or 
change takes place; it will mdin*(! lose the water or air that 
wa.9 attached to it, but the eurlh will remain the same, for 
it IK perfectly irreducible; if^ bon ever, \ mix them in 
ccrbiiu proportions, and then apply ihe stine degree of 
heat, they hIII liquify, conlintic in a fluid state (so long as 
the fire is kept up) and their partirK>*», lutiiuately couu 
bined, will form a mixi mais with propertie** distinct from 
ca&h in its simple Atnle. 

Now the opiTations of vcgrlahl.* life resembling, as wo 
said before, the chemiral proct^xes of combustion, may not 
a due mixture of these earths, when prexetUeJ itt flie. inoiilhs 
or radicles of* plants, render Ibeiu equally oapahy* of being 
absorbt*d, and converted by the actibn ot the living 
principle into food, xs they are of being fus.jj or renden d 
liquid by fire? And thus am 1 not ju:iufieil b< the analogy, 
to draw this conclusion, that, by such an piaiKs 

derive their nourishment from the earlh$?—for, if tlvj con¬ 
tact of these dllfcrcut particles of earth be alouo oecessary 
to enable the fire to produce the wonderful dlH'erence be* 
tween the state of a fluid anJ a solid, it is diflicdt to be 
conceived, that the prinripic of life, so analogous to lire, 
should be able to exhibit similar uflects, iu Mtnilar cir* 
cumstanceK; and, taking advantage of tile state of the 
earths, when thus duly proportioned a;ul mixed, be able 
to absorb and convert them into niuiri^liTncnl? Wc sec also 
from tills theory, the puJIosophy of ploughing, harrowing, 
a^d roiling, optratlous iadispijusabty Accessary to a 
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Obvrmtons gftoi $ystm of linslandry. Whcncrer plants hare drawn 
ftodenquirttf j neiffhbourliood in which they are 

improvemeni placed, all the materials that happen to be duly miied^ 
afpw »il«- iijgy jjfp jjo longer capable of tliriring, until, by a new 

operation, more partides are brought into contact with 
them. This has been suflicieDily pi ored by persons who 
arc in the practice of horse-hoeing, and b in eftbet the 
rery object of those* repeated ploughingt which are per« 
formed with tlie riew of preparing the ground for the 
reception of fresh seed. By this theory we see why marl 
becomes so admirable an addition to some soils, as to be 
mn called a manure. Marl b formed by the deposition 
of clay and chalk from water, which, during floods 
and rains, has held these earths suspended, and whirh 
component paru arc so inlimately coinbinMl, as to be capa¬ 
ble of being acted upon by planb. Marl I apprehend will 
be/onud in Ibis neighbourhood at some future time, when 
repeated borings shall hare given us the exact state of the 
different strata of thb dbtrict f * 

If 1 shall have the good fortune to establish tins theory, 
wo shall not have occasion to sci'k for the rtajion why 
chalk renders cby productive, by supposing fhst fbo latter 
contains an acid which iht chalk absorb^, for that 
would be begging the question, as no such arid has been 
proved to exist, nor shall we have any dithrulty in ac¬ 
counting for the diflerent opinions of authors upon (he 
value of lime, chalk, kc. as improvers of the soil; for, 
when the lime has exerted all its powers as a manure, (that 
is, such of it as has snlTercd decomposition through the 
medium of water, iiw which, till it recovers its ^r, it b 
soluble) the icmainder being mere chalk, mixes with the 
soil, and, as it may happen, will be useful or not accords 
ing to the nature of the ground it is laid upon. Lime may 
answer to the farmer as a stimulus, but it can only improve 
the soil to the laud-owner, when it is laid upon cli^ or 

* Alf clay contains a portion of sand, 
t Vide Klrwans Mineralogy* 

\ See Home, MiUs, and othecs. 
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sandy solh and in this Tiew, chalky in an equal state of obiemtloitt 
finene^s^ is as valuable as 

Wc must never forget, that plants contain a living prin. 
clple, that the action of this prindplc seems to be analogous to 
(he pot^ er which fire has of altering the arrangement of the par- 
tides of matter; ofdeviting some into the form of gaii^ and of 
rejecting others; and that the final cause of life, jd every indU 
vidual, is to bring together such par tides of matter, as, when 
duly actcilupoD and assimilated, will constitute the essence of 
cadi particular living being. Thus, from thi^same nourish¬ 
ment do different living powers produce totally distinct 
matters, only by now arrangemenh : and in hjs hl>oiator> 
the diemisf, from various and dilTerent proportions of the 
same ingredients, can constitiite and produce results, in art* 
difl'erent, in their properties and appcaranct^, than any tufi 
species of plants or animals. 

All the alterations which the earths undergo when bv 
heat they run into furion, become fluid, or rise info vapour, 
are produced by oiMTations very similar to those of di. 
gestiou and chylifi cation in the body. Every particle oi 
matter, by one proeess or another, is caj:able of bdog con* 
vcrtc'd info fliuds, which, in rising from the sur¬ 

face, meet, J u lima I dy mil and fonn new compounds. 

Thesami* maybe affirmed of ci/mposls: (he infornuMiue 
of various yjil^tauns produces decoirip.^siiivn, partirles, 
former!) united, ore separutin!, and new arrangenicurs take 
place. 

*The nattire of the ii«:o employed must be attended lo ac. 
cording to ihenuluicot I lie s<iilUi Wiropnned.f Clialk, wlicu 
burnt into Lime, coiuaiii> from 5 U> 10 i>er cin.i.of bond or clay, 
whereas some liinc-doue> couloinfmm 50 to fiO pTcenl.; some 
also contain M;u;ue-ia, whldi at’cordiDg lo Mr. 'IViiant, Piulos 
Trans, is nnt<»nl) not useful iuagricoKurc, an unprovcTof the soil, 
but hvirlful to vcgectable life. MigueMoa limestone may be 
discovered by tlio slowness with wh*«*h it dissolves in acids; and :1 
may be easily detected in chalk, by adding a bufficir nt quantity 
of the vilriolic arid, which, uniling with the magnesia, fonus 
the bitter purging salt very distinguishable by itt bitter taste. 

t I’his opiiiiitii of Mr. Ts, is couiroverted, by Mr. Headrick. 

See Fanner's Mag. 

5 


All 



tifFEOTira roon MrU* 



Obwmtioai 
ud'cn^uinct 
foi^cetiag tbe 
Lapnmuiefii 
•f^t9QUs« 


AI! th€ prodacti of nature seem destined t9 perpetual 
change and alteration; and die fibrous roots of plants 
appear intended by proridcnce to produce the first stage in 
the transmiitatioB of inert matter into life* Thus, by de« 
coin posit! on and absorption^ earth becomes Tt^gctablc; 
Tcgctabic matter is no sooner decomposed in the stomach 
of animaJS) than it is capable of iKuug convcrtetl into animal 
natter; and ^rhen further purified by the delicate organs of 
the homan body, reaches tbc upnost perfection of created 
intelligenco. * 

Ifaving thus gcncratty stated the necessity of a mixture 4)t 
earths, in the formation of a good soil, and pointed out the 
reason for that ueceasify, J shall beg leave to particularize 
a fei? things more in answer to the question. 

It has been a commonly reccivi^ opinion, that oil is the 
principal food of plants; but oil can no more enter the fine 
TCSScU of plants, than any one of the simple earths; it must 
therefore bo decomposed, and resolved into its elcinents, as 
well as any thing else. Oil may, and probably does, contain 
a Tory large portion of tim tnbMance wliich coastitatos the 
chief food of plants in cei(.uu 5tag(*s of their growth; but 
it must be dccompoundid to produce digestion, in tbc same 
fiiannor os we have proposed in thcadinUtiireof thedifferent 
earths* Alkalies and lime will render oil capable of mixing 
very intimatvly with water; and we are thence led to con¬ 
clude, that they maycoQtribntc to ri uder it more digestible, 
and thus capalile of ebtoring into tbit composition of thii 
plants destined to be nurturi^. 

This doctrine may be farther illnstratetl by the process 
which milk undergoes in the stomach and bowels ^Milk 
does not enter the larteals of animals; but roust undergo 
decomposition, and be digi*stcd, as well as any other food, 
before it can serre the purposes of nourishment. 

There are however many other things to be done, before 
barren soils can be productire, and which may be be done 
whore the due admixture of IIm^ earths is not to be obtained. 


* ** And tlie Lord Cod formed Man of the dust of the ground 

Cffffu* iu T.** 

1'or tliou exists on many a thousand grains 
tbit i-sueoiU of dust.** tHiAKFSPF.m. 

* There 
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Then ere tarious processee found odsptad to paiticular Obiemtloni 

ioih) 'the introduction of which may reward the industry of enqoiiiw • 
/ reipectiof the 

the husbandman. improrement 

1st. Thus the wolds of this country hare been enriched 
by the cultivation of sainUfoin, and tons of arc now 
produced, where one blade of grass could scarcely have 
been found a few years ago. 

^ndly, Thistles, which are capable of deriving nourish* 
merit, and growing to a large size, where no other plant 
can exist: these by the exuvic, or remsuns they leave, and 
the protection they afford to other plants and many 
animalcule, tend to ainelioratc the soil; bnt, whether they 
should bo sufTered to grow to a crop, and advantage taken 
of their product, or ploughed in as manure, is a question 
which 1 shall not agitate at present 

Srdly, The cnltivation of spinach may bv recommended 
as calculated to answer the same end, the prickly kind being 
the hardiest is to be preferred. Succulent plants im* 
poverish the ground but little, because they derive a great 
part of their nourishment from the atmosphere, as may be 
easily proved from the al® tribe, which will lie out of the 
ground for a great length of time without being hurt, draw* 
ing their nourishment from the atmosphere alone; and 
certsunly these fleshy succulent plants, when ploughed in, 
will afford a very considerable supply of food for more 
useful plants*. 

4thly, Buck*wheat also, and fumitory, a common weed 
upon chalky soils, maybe converted to every useful pur* 
poses as a stimulus to vegetation; for the latter, when 
burnt, affords an uncommon quantity of the fixed alkali, so 
well known to be a most powerful sUmnlus to tlie grnwik 
of plants; and as the poorest soils may, by a particular 
management iu the use of stimuli, be made productive, so 
an aitarnate crop of such plants with corn, seems to be 
an oligible mode of cultivating poor soils, where liioo and 
manure are not to be had 

• All succulent plants make ground fire and oT a good 
quality." Biherg* CEfe/terr^ Natun. 

' h [n the 3d Volume of the American 'rransactiom, there is a 
paper OQ the cultivation of the eastern shore Bean, the express 
purpose of being ploughed in as a manure. 

^jrhlv. 

> 
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'Bihlf) The planting of forest' treei^ as tending to defend 
(be more valuable plants from the injnrj tiiey are eifposed 
to in a poor soil, is an object well worth attention; more 
particularly on. grass land. Some author, in the Academy 
of Sciences, has provi*d, that land exposed to a long current 
of wind, which blew over a large tract of barren waste, 
would produce nothing but poor grasses, so long as it 
mained thus exposed; but, when this current was broken 
by a few hedges and plantations of forest trees, it became 
capable, of propagating and rearing the most useful and pro* 
lUk plants. Perhaps the atmosphere attrdieted by the trees, 
parts with iU electrical matter, which has been found highly 
conducirc to the growth of plants. The agitation given to 
the air, when driven against the hedges and trees, may dis¬ 
pose it to a decomposition highly favourable to its yielding 
nourishment; and on this principle, I apprehend, that in 
districts where the air is partially obstructed by hedges and 
trees, it always timds more to the amelioration of laud, 
than where stone walls am) mud fence are employed. 

dthly, Planting wers, on wet land, is another mode ot 
answering the end proposed in the question, l^nds not 
worth half-a-crowo an acre on the side of the Trent, have 
burn planted with oziers, at the cxpcnce of four pounds; 
per acre, and since let for four guineas an acre per aniiuin. 

7thly, One sonree of barrcnucss in soils is the pn^enco 
of the calx of iron. The cakor rust of iron may be known 
by the redness or Uucqcks it gives to moat soils, with which 
it is inoorporated. It may appear extraordinary to many, 
that this iron should be the result of vegetation, but the 
fact is incontrovertible^. I have reaxon also (o believe, 
from observalion, that some trees and plants, are more 
disposed than ofhers to produce the mineral earth; and it 
behoves the improver of the soil to ascertain, what these 
plants and trees are. Of trees, the willow tribe, and 
alder; amongst plants, the whole order of rushes, 
above all, mosses, most assuredly abound in iron, and 
ouglit never to be suffered to exist on cultivated land. 


♦ Vide Tliompsoifs ChmiStrjTi Vol. 1V» page 228; CbapUl 
Voh 111. page 170. 
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«thly, The- action of water upon soUs in general ought 
not to be oTcrlookod. Lyisf long upon the ground^ it mpectine this 
Certainly tends to the destruction of those plants we'*wish 

% a * Q1 VvB ^BUe 

oultiTatc. 

s 

Hence in all countries contriTances should be resorted to, 
to carry ofl* the water, when its continuance wDnld pro. 

(luce this ciTcct 


But thausauds of acres are barren for want of water; 
and there are few situations in which, if kept up in re* 
seiToini, it may not be employed at times, with con* 
sidora ble a J van tagi* 

Ill a rariabhi climate, and a cultivated country, like 
ours, all the water that falls might be employed in agricul* 
turc. In the present state of things, perhaps, the expence 
might be greater than the profit; but, should engine work 
be so far improved, as to reduce the price of labour, and 
be introduced Into practical husbandry, it will then, in a 
level country like Holderncss, be no very difficult matter to 
place reservoirs and drains in such a manner, that a whole 


farm maybe eidicr drained or flooded at pleasure. 

The Chinese, who certainly possess the best cultiva* 
ted country in the world, are not content to make canals 
for the ptirposcs of trade, they dig many others to catch 
the rain, with which they wafer their fields in time of 
drought; during the whole summer, the country people are 
busied in raiding this water into ditches, w hich arc made 


across the fields; in other places they contrive large re* 
servoir^, made of turf, whose bottom is raised above (he 
level of the ground about it; and, if they meet with a 
spring of water, it is worth while to observe how carefully 
they husband it; they sustain it by banks in the highest 
places, they turn it a hundred different ways, they divide 
it by drawing it by degrees^ according as every one has oc« 
casion for it, in so much that a small rholet, well 
managed, sometimes carries fertility to a whole providcc f * 


* With a double view« caifh^watff JrainSt u they are called* 
might to be formed, not only to prevent the low lauds being ilbpded 
during violent niins; but* by keeptogup the wstv* to prei^ve it 
to be employeili at a proper season* in mptioiu 
t Vide Le Compt*8 I^otters on China. 

VoL. XVI.-May, 1807. a F Con- 
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Considerable cxpeoce has been incurred in this country^ 
in order to find the best means of carrying off the water; 
but sufficient attention has no wherebeenp^d totheimproTe- 
meutof the soil^ by the introduction of water for irrigation 
Great advantages, of late ycars^ have been derived from 
zDurpingf along the banks of the Ouse, the Trent, and the 
t)utch river, where the water is let in at the flood tide, and 
suffered to rest, and deposit its mud, until the ebb. By 
this process, repeated twice a day during five or sU summers, 
a now soil is formed, to the bright of six feet, which, in 
the following spring will be firm enough to receive seeds, 
and in summer to carry an ox. Thus land, which was be. 
fore only a peat bog, comparatively worth nothing, may 
bo let for forty«fi?c ibilliugs per acre* 

The Dutch river affords the best warp, because it nearly 
empties its whole channel during the ebb, and consequently 
contributes only the tide, there bebg very little back water 
during the flooding season; and hence, too, dry summers 
are better than wet ones; for, when the freshes are out, 
the water, though muddy, contains nothing but clay, 
washed from the tops of mountains, and the banks of rivers; 
but the muddy water of the tide contains all the products 
of the number, which consist of a large quantity of animal 
matter, as well as various species of earths. 

An enterprising and spirited individual has proposed to 
warp the whole of several parishes extending over many 
thousand acres of bog, for one sixth of the land gained; 
which he purposes to effect by cutting a general canal, 
through these parishes from the E^tch river into the Trent f. 

Stbty, 

V The whole of the low hods of Aulaby and Ilessle might have 
been watered at pleasme^ by keeping up the spring that passes 
through Anhhy town; or, by boring and piping the springs that 
may any where be found, and which will rise, iu most places 
witUn those parishes, above the nufsce. 

f The farmer, the laad«cwnerr and the public, have all been 
benefited by this improvement. The fanner, by his industry and 
attentioni has converted the most barm bog into land capable of 
bearing the plough, and of feeding an ok. The tacuUord by only 
IbregMgthe tent duringUntime the land U under water, has been 
able in a few yean to mcmie the value of his property fifty fold. 

The 
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Othly, Those whose lands border on At HoaLbei*) or the obtemtlons 
•ea, may dcrire a further advantage from this vieinity, than ^ 
what arises from mere irrigation. I have already taken im^^ment 
some puns to point ont the absolute necessity there U for 
bringing the diflerent earths into close union, in order to 
procure that decomposition, necessary to their being coa« 
sorted into vegetable life; the same doctriue is applicable to 
composts, and may now be extended to salt water. 

Suit water consists of certain alkaline salts united to the 
marine acid, which form a neutral, not easily decom* 
pounded in common earth, and therefore not a very active 
manure. To obtain the greatest possible advantage from 
sea water, it ought to be decomposed, which may, lo part 
be effected by adding to it gypsum, idabaster, or platter 
of Paris--a matter compouodivl of Ume and the vitriolic 
acid. When this is well soaked in sea water, the vitriolic 
acid will in time quit the lime, seito At alkaline basis of 
sea-salt, and leave the marine acid to combine with the 
lime; * but iu all these operations a large quantity of earth 
or soil should be compounded with the result, before it be 
applied as a maoure, the salts being of themselves too 
pungent, if applied to v^tation nnmixed with earth. 

This method ought also to bo puibued, when any composts 
are formed. 

lOtbly, Sand is also capable of further use than what is 
merely pointed out by the foregoing theory. lo Norfolk 
it is thrown into the yards and stables, to absorb all the 
moisture; and the horses and cattle that are fed in the stalls, 
with cut grass or vetches, are bedded with it, in order 
that thmr urine may be absorbed and employed for the 
future amelioration of the soil. 

lltbly, The banks along the old or naturaldraini, which 


^be country at large not only obtains an increase in the supply of the 
food of man; but thousai^ of acres of the nsost noxious tens, 
pr^c only in agues and remittent fe v e rs, art by this procem, 
covered wi^ a healthful appeannee. 

a According to^BenboU^ chalk is c^mble of decomporing sea 
salt, in the course of* four years, and that ptocem, the natron 
of alkali is suffered to chr^aliM in the lakes in Egy^*. 

w Vide Msmoin on Bgypt. 

2 F 2 hate 
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Obiemiim fomed by tbe overfloiriiig of puticulEf tides, 

ajidvn^mrici the Humber was not so well reitrunad witfaio iti 
icttooiw the 

Hmits ai at present, are capable of being employed, to 
of pporjotti. improve the soil. It is well known, that where the water 

first begins to dcpo&if, there the best soil is produced; and. 
as these banks have been formed by repeated depositions 
of this kind, they ccjmisI, surcral feet deep, of valuable 
«arth. which may be led away, and employed as a manure. 


APPENDIX. 

IN answer to those gen Ilmen in this Societ}', Mr. Presi. 
dent, who have said, (here Is no land in Holderness bad 
enough to grow thistles upon, I ask, is there no land that 
rcguhct occasional fallowing? If this be allowed, then 
the question will be, whether the cultivation of thistlei 
be, or be not, more advantageous to the land, or pro* 
dactive to the fanner, than Ictring it lie fallow. Now It 
having been stated by such authority as Dr. Withering^ 
that* thistles grow and flourish upon clays, where no 
other plant can exist without manure, and tiiat, where they 
Imve grown, other plaoto may afterwards be propagated, 
will not a crop of thistles be found highly advantageous 
to the farmer ?t For if they exist upon land, and draw 

none 

«Thistles, as the moit useful, are armed aud gimrd^d by 
nature henclf. Suppose there wa$ a heap of claY» od wliichi for 
jmmj years no pliot had evar sprung up, let the seeds of the 
tUMes blow there, and the tliktes, by their leaves, attract 
the moidure out of the air, send it into the clay by nieons of their 
roots^ wUi thrive theroielves, and a&rd a shade. Let now other 
plants come, and they will soon cover the ground.*' Biberg*s 
tFcoooay of Nature, tramteted by StiUingfleet. See also 
Withmin^ BoUnkat Airaogcment. 

t«It is prob^hler says Parfchnoa, that the sowthistle, 
were it property cultivated, would become one of the most fhttbn- 
iiigplaM the earth produces. Sheep, whm in cloven, kc: will 
feed upon, it so greedily, atlo eat aka very roots; pigs likewise 
prefer it to almort any other gnc&.hpd-; labbits will breed more 
speedily when fed with sow thMo, than with any other food I 

know 
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fhO&e pf tlid common noorUbment froTnit, will not tteji ObiervtiiM < 
ia 4 state of decomposition, be a Taluable addition to 
nouriihment, or at least prorc a powerful stimulus to more imprvvam^t 
Taluable plants, which we luaj* afterwards wish tocnltiTate^ ^ 
upon the same land. 

It is not the chief end of the existence of plants, to bring 
dead earthy matter into a state of life? Wc know, that 
when there is a due mixture of the earths, any plant we 
wish to cultirate will thrive and produce this effect; and 
that, if we add a sufficient stimains, or manure, then such 
plants will yield the largest increase; or mm where there 
is not a due mixture, proTidud we can supply a large and 
repeated quantity of tiie stimulus that even there, they may 
for a season, be induced to makt^ vigorous shoots and even 
perfect themselves. But in the case of barren soils, where 
this due mixture is not present, and where (as the question 
implies) the stimulus is not to be had, it is the object of 
our enquiries to find out a plant that will grow, and either 
yield an immediate prodt, or, by improving the soil, 
enable others more valuable to succeed in future. Now, 
as tim soil immediately referred to is confessedly clay, and 
as thistles will grow on it, and leave behind them suck a 
quantity of refuse as will, enable other plants to succeed, 
ought we not to recommend the cultivatioa of them on poor 
land, With the expectation that thc^' will add more to the 
soil than they take from it, and so become improvers. 

It 

know of» except dandclioo, which is of the same nature, and ia 
now sold in Co vent garden market, to the breeders of tame rab* 
bits. A man of my acquaintance, who was allowed better skill 
with stallions, than the generality of maiddnd, used to search f<tf 
sow-thistlrs to give (o his horse. We have a welUcnown and 
decisive proof of the nutricious properties of sowtiiistles, in the 
hi wether slieep, fed to an amaamg sixe by Mr. Tntnpeh of 
Bicker Ken, near Boston, iioGcrinsbire, upon the fen land, llui 
Sheep was bred by Mr. Hutchinson, in Hail fen, from a ram bred 
by Mr. Hobinson, of Kirby, near Sleaford. He never ate any com, 
oil cakes, itc. but fed wlmily upon grass and herbage; being 
turned with many other sheep into a field of clover, this sheep 
was at first observed to search for sow*tlutlles, and would eat no 
tlhcr food whilst any of them could be found in the part of the 

field 
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It is tn old farminf mixini) that pliati of the sMh 
Ipeciei will not thriTe laccetsiTdy on the same land, for, 
where one plant has died, another of the laae species 
cannot lirc« This ii the case with animal life, and with 
combuftion, or fire; two processes eitremely analogous to 
tegetation*. 

Where a candle becomes extinct (prorided no fresh air 
be admitted) another cannot be lighted, and whore an 
animal has died, another of the same species cannot exist; 
but other combustible matters may be made to bum, and 
aniinals of a dificrent species may, for a time, be made to 
lire. Thus 1 would infer, that, where a crop of wheat 
has grown, been brought to perfection, and died, there 
another crop of the same kind wUl not succeed; although 
different kind of com, pulse, or grass may. 

Now the reason why the former phenomena take plaee, 
U ^rtly by the abstraction or taking away of something 
from the air, necessary to the life or support of the first 
animal or combustible substance, and partly, by the gWing 
out something, which, (though inimical to the iodiTidnul 
that parts with it) is nevertheless, (so far from being hurt¬ 
ful to others) the very matter some kinds prefer to lire 
upon* The same or similar processes may go on witli 
plants; where a crop of wheat has grown, the materials 
for the sustenance of wheat may not only be absorbed, but 
the situation in which it has lived and died, may be so im¬ 
pregnated with its excretions f, as to be inimical to the 

life 

Md» that was hurdled off successively a little ot a time; wlicu 
the field Was bare of thistles^ his attentlant^ gave him three times 
a day, from two to five pounds at a meal. This sheep, when 
killed, measured five feet from the nose to Uie tail, the rump or 
cushion eight and'a half in depth, plate or fore flinh of the same 
thickness, brea^^ end* seven inches, one yard five inches and a iialf 
round the collate and iMglied sixty seven pounds a quarter, avoir- 
dupoise wdght; the legs%erc estimated at forty pounds each, but 
if cut hatinch of venison fasUofi* would have wngbed fifty pounds 
each; fS^ winch the pr^etefr, Mr. Lumby> was offers tw9 
$killi9£s a pound; so that the legs only would have brought ten 
pounds, ParimmuU EMferitneid tamur. 

* Vide pracedHig Observations. 

4 This theory may be exetnpBfiad by a fact, which I have 

' fte* 
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life of iny future plaot of tlie same spedes, ulthtugb^ as Observaiio&i 
we said brfore^ not for any other kind, until, by a proper the 

succession^ this Tcry matter be attracted and absorbed into improvement 
the substance of other plants; and thus we are enabled to ^ 
point out the obvious principles that govern those rotations^ 
which the experience of alt ages teaches. 

The great desideratum, or object of our enquiries, then 
will be, what are the best means of bringing together a 
fresh set of materials remaining in the soil i And, what is 
the succession best calculated to remove from the land, the 
dregs of former crops; or, what plants will best Jive and 
thrive where others have previously been cultirated? I 
know it is the general opinion of men of experience, in 
this part of the country, that fallowing can alone eflhct 
the former, and it is the general practice to make the black 
and white com succeed each other, in order to eflbet the 
latter. Let us, however, enquire a little further. lam 
aware, that the fact (to account for which, I have ventured 
to frame a theory) has been denied by authority*, long 
celebrated in agriculture; 1 mean, that wheat cannot 
l^e made to grow upnii the same land, for two or thfea 
years successively;” andwc are referred to an experiment 
made in a field belonging to Mr. Barlow, near Turk, for 

i 

the proof of the contrary; but what does the experiment 
cay? It says, that plants of wheat were taken from a 
situation, in which they had stood the winter, mid trans¬ 
planted into a field that had grown potatoes; had been 
afterwards plough^? harrowed, and rolled, and were 
pricked down an inch deep, and nine inches from each 
other;” and, that it is proposed to do the same for 
aevcral succesiive yean, in order to determine the doubtful 
point, whether wheat can be raised for a number of sue* 
cestfivc years, upoq the same land;” qnd, that, instead 
of letting the land lie waste, under f summer fallow, it 
may be made to produce a crop pf cabbages, turnips, pcMe, 
beans, potatoes, or summer vetches, as preparatory to its 
being planted with wheat.^Can this experiment militate in 

frequently observed; the fibrous roots of thom» and many other 
ifffi and plantij where they enter chalk os clay> leave behind 
them an ohat, cs iraoy mark, 
k Vide Pr. Huatei’s Circular Letter. 

tho 
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theletst Sfunit the doctrine here'advanced? or does not 

S&03IMUinM ^ 

rajcedngthc rather go to prove the tmth of it: for, ii it not clear, that, 
h^petemeot ^ order to succeed, it is necessary by transplantation, to 

remove the plants from a soil, out of which they have aU 
ready extracted a certain portion of its nntricions matter, 
aiid in which they have already deposited something which 
might be hurtfnl, when they came to flower and seed? * 
That the plan of transplanting wheat will answer T have 
not a doabt; it hu long been practised by several gcntlemeu 
in Norfolk; and apon the principles here laid down and 
agreed upon, we can judge bow it may prevent the necessity 
of fdlowing, as it goes to prove what I have before hinted 
at la my theory, that, by sowing a summer crop of legnuiu 
nous plants, inch as pease, beans, vetches, &c» or the 
useful roots, turnips and potatoes, every thing hurtfnl to 
the growth of wheat may be taken from the ground. This, 
however, will be perhaps as proAubly done by substituting 
a succession of other white com, instead of wheat, in a 


regular manner. 

From the foregoing, then we are led (o conclude, that, 
by attention to a proper mixture of the earths, in order to 
bring various particles into intimate union, by frequent 
new combinations, and by a succession of plants dissimilar 
in their habits from each other, wc may so far improve 
agriculture, as to hare yearly crops from such a sot) as 
ours; and thatit will be possible, in time, to bring every 
acre of ground io this district into an almost equal degree of 
value f. 


* Somt warp land on the other side of the Humber produebd 
wh^t for seven yean^ fuccesivel}% without manure; hut^ this 
<m]y proves the possibility, that earth may be acddeiitall} so well 
arranged and mixed, as to aflM nourishment for along succession 
of cropa^ 


t There is a practice! frequent in Holdeness, which deserves 
tA be r^epbated! and that k, ludering stubbles to lie unplougbed 
a^ bar^i^ It appears to me a shocking waste of the valuable 
to sui)^ it to to m;hausted at the latter spring, in producing 
(dqnto The great object of agriculture, to 

tue advantage of every circumstance, that can oblige the to 
only the pr^table pails of the vegetable cieaiipo; to 
bpd, thcre^ tp Rippoft wbit 4 presort wa kwtw wt 
the t;se 0 ^ u io the bigb^ de^ee Wlimpolithv 

VH* 
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VII. 

Vacriptiofti cf an Afparatus far iransfirring G^*sut ovit 
JFtiUr or Mifcuryt 8:c. By ibe Rkv« Gubukt Ausbik# 

M. R. r. A.♦ 

The difficult)^ of tran^fcTTing gasses from one jar or re* 
ceivcr to another without Ick^s, or o^ixture of otroospberic- 
air^ by the common mode in the pneumatic apparatus^ must 
have been experienced often by philosophical chemists.^ 

And this difficulty is encreased when very Urge jars jue 
used, aud when the production of gas in them is incon^*^ 
erable i as when oxygen gns i$ obtained trou^ vegetablea 
exposed to lights or from the decomposition of water. Of 
the small quantity, obtained in this manner, a portion is 
often lost tu transferring it into a smaUer jar for the purpose 
of subjecting it to examination | and tbe result of the cx* 
periraent is rendered unceruin, if tbe object be to measure 
the quantity. In order to obviate thu iuconvenicnce, I beg 
lea\e to submit to the Royal Irish Academy tbe descripUoa 
of a small apparatus, which 1 have found to answer well, 
and conceive may be admitted as a useful instrument iutu a 
philosophical laboratorj*. 

The principal part of this apparatus consists of two pieces A 
of plate glass, wuh a hole of about half au inch diameter 
drilled through each. They should be something broader, p^tesan^np- 
and about twice as long as the diameter of the jars used in of^ 
collecting and transferring tbe gasses. Tbe holes should bejsr. &«• 
disposed as in the figure. That iu the plate (Pig. ij, 
marked ((0 should be nearly in the middle of the piece. 

The hole in the upper plate (t) near the extreme edge. 

The upper plate is shorter than tbe under plate, and its edge 
is grounded fair and straight, so as to fit rbc edge of tbe 
third plate, which is not drilled, and should be a square 
ptTbecut off tbe second plate, as it is very necessary that 
these two plates should be of the same thickness. Thu 

* from tbe Irish Mcoi^, IdOA 

length' 
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length of these pUtes together should exceed that of the 
tinder plate about an inch. It is rather better to grind the 
polish off the plates with a little fine emery, as they slide 
Toore equably over each other when so prepared. All the 


jars to be used with them should have their mouths gronnd 
on a flat plate with floe emery. Things being tlnis .pre- 
paredj the transferring plates may be used in tlie following 
manner^ particularly when the jars for collecting the gasses 
are large. 

Imprvra^sp- When the jars, inverted in the usual manner in the pneu- 
trsftffefTifts trough, are filled with the gas in any proportion, the 

ib€ gives. two plates fa and hj are laid over each other in such a situa* 

tioft,that their holes shall not coincide; they are then plunged 
into the water, and the plate fjj applied to the mouth of 
the jar, and that and the plate fij being moderately pressed 
against the mouth, $o that they shall not slip, or sufler any 
gas to escape, the jar together uith the plates, is lifted out 
oi the water, and set with the mouth turned up. In this 
position the jar is ready for yielding the gas to the jar into 
which it is to be transferred. This last jar is now to be 
filled with water, taking care not to leave any air in it, and 
its mouth is to be closed by the third plate. It is then to 
be turned with its mouth downwards, and, together with the 
third plate on which it stands, is to be placed on that part 
of the under plate which is not covered by the upper plate, 
Tht edges of the third and upper plate are placed as nearly 
as possible in ccmtact; and across them the small jar, filled 
with water, is to be sUded till it rests entirely on the upper 
plate. The hole in (be upper jdate is to be filled with a 
few drops of water, and the jar is to be sUded so as to stand 
over it. The upprr plate, and the jar standing upon it, a?e 
then to be so moved over the under plate, that the holes 
in each shall coincide. The water io the upper jar, as soon 
ti the commumcatioQ is thus opened, will descend into the 
lower or magazine jar, and be supplied with ao equal bulk 
cfgaa from below at pleasure. When a sufficient quantity 
is traDafeired thus into the upper jar, it is pushed together 
with its plate, in such a rDaoner that the holes shall no longer 
coincide, and, consequeotly, the communkatioD shall be cut 
'ne gpper jar ii itided back up<»i the third plate, 

BUd, 
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and, together with the plate, in irmo\rd in the same maimer Improyed ap* 

as it was applied. The mouth of the jar h turned “pwards, 

the plate removed, and the gas submitted to examioattoa: aasses. 

or, with mouth downwards, the small jar ss placed on the 

shelf of the pneumatic trough, as the experiment may re* 

quire. This detail appears tedious, but the practice is very 

easy. In thb process there is, however, some danger of dis* 

turbing the lower plate, hy Itftiog it irom die mouth of 

tbe magazine jar, and so vitiating the gas by the introduc* 

tion ot' common air, To prevent this ioconvenieuce, it ts 

necessary to secure the two petforated plates to the mouth of 

the jar, and to each other, allowing tbe upper plate, at the 

same time, to slide freely over the other. For this purpose, 

it is necessary to fix the plates, and the magazine jar, in a 

frame) which renders the use of them very convenient, 

and not liable to accidental disturbance. 

Tbe two plates (a and hj, as in Fig. i„ are fixed in the 
upper part of the frame .* (V ts fastened ("ij slides easily 
ever it. The jur ("JJ is pressed up against the plate ^*0 by 
a moveable bottom (IJf tightened by wedges or screws. 

The jar may be ^filled with water before it is fixed in tbe 
Aame, and inverted in the trough i or die air may be geo* 
crated in. the jar, without tbe frame, and then, tbe frame 
being inverted) and the plates sonic in the water, the jar may 
be slipped into itn place, and fixed there, which is tbe better 
way. The frame and jar are then set upright, and tbe 
gas maybe transferred as before, without danger or loss, or 
mixture. 

By means of this apparatus, jars of any tiie may be used as 
magazines, with the inconvenience of being obliged to in¬ 
vert them in large troughs. 

This apparatus, also, on a smaller scale, may be used in 
operaUng with those gasses which can only be confined over 
niercnry. The jointe of the transferring plates retoin veiy 
securely any quantity of ma cury, provided the height of the 
jar is inconsiderable, not more than three or four inches, for 
reasons well known to experimental pbUosopbers. And 
atnall jars, with ground mouths, bold mercury very well, 
when standing, without agitadoo, with their mouths down* 
wardsj on ground plaUi of glaii. Tbe careful ^ator will, 

however. 
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laproT^ howtytr, gentlj press them to prevent tcddenU. This tp* 
trii^rT^ paratus ma^ be so far reduced in tint, that^ an a small scale^ 
tha faivei. all Operations, on gasses onlj to be con6ned over tnercurp^ 

nay be performed with about four or five pounds of mer¬ 
cury : which may, in many cases, be an object of attention 
to the philosophical chemist. 

Fig. 1 . fa) The ouder plate; the dotted line marks the di- 
cumference of the mouth of the magazine jar. 
fbj The upper plate. 

The third plate; the dots mark the ctreumfer- 
ence of the mouth of the small jar. The small dark 
circle shews the place of the holes. 

Fig. r. fa h 4) Tbe aectioQ of the plates, (u in Figj.) 

(J) The magazine jar. 

(4) The small jar. 

(f) Tbe dotted jar shews how the small iar is placed, 
together with tbe third plate (4), before It is slided 
across the edges (i) of that and the upper plate. 

Ti%. 3 . fa b 4) The plates as before, but fixed in. 

(h) Tbe frame. 

fd) Tbe lower or inagazioe jar, (as wedged up) 
against the under plate, by 
fJiJ The moveable bottom. 

fO The small jar to be filled with gas from the 
lower jar. * 


Fig. 4 , A maU AfparaM for coating wth Jlfircioy. 

% 

fa he) The plates as before. 

(d) Tbe small jar, four inches high, vt ith a broad 
rim> by which the lower plate may be confined to 
its mouth, together with a frame in which the 
upper and third plates may slide. This frame may 
be made of hard wood, of iyoty, as of iron. 

(g) A section of 1 wooden bos, hold as much 
mercuty as will cover tbp plites and frame, and 
admit tbe bent tube of 


0) 
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(It) A imall retort or with a bent tubei for improved sp^ 
generating the gas which passes through the 
of the plates. ^a^cs. 

fwO A stDall spirit lamp. 

(nj A tube^ fixed so in the box, that the mercury, 
deKeoding from (4) as tbe gas is generated, shall 
overfioVi and be recrived in a cup | with which 
small jars may be filled for transferrisg. 



viir. 

Dejiriftkn the Mifuml Bam in the Cauntiu of Monmunth^ 
Glamorgan, Brecon, Carmartien, and Pmbroh. By Mr. 
Edwa&d Martik,* 


'ITHE irregolar oval line, delineated on the annexed Miners? basoa 
mapt «howi nearly the inner edge of a limestone bason, in Smithw»3cx 
which ail the strata of coal and iron ore (commonly called 
Irw Stone) to South Wales are deposited; tbe length of this 
bason is upwards of loo miles, aod the average breadtli in the 
counties of Monmouth, Glamorgao, Carmarthen, and part of 
Brecon, is from i8 to ao miles, and in Pembrokeshire only 
from 5 to 5 miles. 

2 . On the north side of a line, that may be drawn in an 
east and west digection, ranging nearly through tbe middle 
of this baion, all tbe atrata rise gradiully north ward; and on 


* Phil* Trans. 1806. 

f The oatline on tbe mapiiven in tbe Transact!ons (but not copied 
in our Journal) begins from the N.'E. comer of St Bride's Ba^, Hud 
proceeds bjHaverford West, across a small part of Carmarthen 
Baj whence it passes near Kidwelly more northerly fill about ihr^'u 
miles south of litodillo. From this pact itindinci more southerly 
towards Abergavenny, but within five miletof that town it rounds 
to the south through Pontjpool and thence to tbe & W. (rounding) 
through Uantriisent, bit wbeoce it arrives at the coast of Swansea 
Bay it spreads nearly in a line to Tenby,'and l^nor tv the middle 
of the Western shore of St. Bride*s Bay. 

9 
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Miami h«Bon the fouth side of this lioe they rise southward, till they come 
IftSotfkWiles. Ip iIjp 5urfacc, except at the east end, which ii in the ncioity 

of Pontypool, where they ri.se eastward. 

5 . The depths from the nirfacc to thevarioui strata of coal 
and iron ore depend upon their respeitive local situations. 

4 . The deepest part of the bason is between Neath, in Gla^ 
morganihire, and Llanelly, in Carmarthenshire; the uppers 
most stratum of coal here does not extend a mile in a north 
and sooth directioo, and not many icsles in an east and west 
direction, and its utmost d^th bnot above 50 or 60 fathoms. 

j. The next stratum of coal, and those likewise beneath 
it, He deeper aud e^iand still longer and wider, and the 
lowest which are attended hy parallel strata of iron ore, of 
which they are in some situations about 26 accompanied by 
irregular balls -or lumps of iron ore, occupy the whole space 
between Uanmaddock Hill, near the the entrance of Burry 
riser, to Lhnbidie, from the Mumbles to Cribbath, from 
Newton Down to Penderryn, from Castle Coch to Castle 
Morlali,and Irom Risca to Llangattock, and in length of the 
south side of the bason from Puotypool and through Risca, 
Tiukwood, Llantrisseut, Margam, Swansea Bay, and 
Cline Wood, to Llanmaddock Hill, and on the north side 
through Blaenat'on, Kbbw, Sirhowy, Merthyr, Aberdare, 
Aberpergwiu, Glyntowy, Llandibie, and the Great 
Mountain, to Pembrey Hill, near Llanelly in Carmarthenshire, 
and their depths are at the center range of strata from 6 to 
*00 fathoms. 

t. I'he strata of coal and iron ore ruun^g from Pembry 
HWj through Carmarthen Bay and Pembrokeshire, to St< 
Brides Bay, are only a continuation of those in the counties 
cf (Tlamorgan and Carmarthen, which lie next to and parallel 
with the north side of the bason,all the remaining strata 
rising southward •, and the middle ranges on the north side of 
the bason, are lost between where they meet the sea near 
Llanmaddock Hill and the south side of Pembrey Hill, in their 
course towards Pembrokeshire, in consequence of a contract 
tion ol Ihc sides of the miiieral bason, or rather by its beoon- 
ii Ig shallower} for io Pembrokeshire none of the strata of 
coal or iron ore lie above 60 or 20 c fathams deep,'CQnie* 
quently all those )^hich do not lie above j or 6 qq latboma 
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b Glamorganshire and Carmartbensbire have not reached aiinarsl bwoa 
this county, by reawn of the bason not being of lufficicnt» SouthWti« 
depth and width to hold them. 

7 . The strata of coal at the east end of the bason running 
from PoDtypool to Blaenafon and Clydach and on the north* 
side from thence to Nanty 6 b, £bbw, Beaufort, Strhouy, 

Tredegar, Bemncy, DowlawjPcnderryo, Ply mouthy Cyfarthfa, 

Abernant, Aberdare and Hurwain Furnaces and Iron Works, 
are of a cokeing quality, and from thence the whole strata of 
coal to St. Bride's Bay alter in their quality, to what is called 
Stone Coal, (the large of which has hitherto been used fur 
the purposes of drying malt and hops, and the small, which 
is called Culm, for burning of limestooe) ; the several strata 
of coal from Pontypoo). on the south side of the bason, 
through Risca, Llautrisseot, Margdm,and CUneWood, to 
Burry River, Llanelly, nud the south side of Pembrey Hill, are 
principally of a bituminous or binding quality. 

8 . Notwithstanding the principal strata of coal in Glamor** 
ganshire, he from j fatlioms to 6 or 700 fathoms deep, still 
it has not been necessary to pursue these strata deeper than 
about So fathoms. 

9 . The veins of coal and iron ore, in the vicinity of most 
of the iron works in Monmouthshire and Glamorganshire 
are drained and worked by le\rh or horirontal drifts, which 
Opportunity is given by the deep valleys which generally run 
in a morth and south direction, intersecting the range of coal 
and iron ore, which run in an east and west direction, under 
the high mountains, and thereby serving as main drains, so 
that the collier or miner here gets at the treasures of the 
earth, without going to the expence and labour of sinking 
deep pits, and erecting powerful fire^engioea. However, 
in process of time, in situations where the coal and iron ore 
that are above the level of these natural drains, become ex¬ 
hausted, it will be found necessary to sink shallow pits, aod 
erect fire-engines for the draining and working of the coal 
and iron ore, and at a future period, pits of gi eater depths, 
most be sunk for the same purposes. 

10 . There are la veins or strata of coal in this mineral 
depository, from j feet to 9 feet thick each, which together 
make 70 I feet: and there are 11 more, from 18 inches to j 

feet. 
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feet, which make 24^ feet, making in all 95 feet ^ bcBides ft 
AUTTibcr of smaller veins frmi la to 18 sncbesi and bom 6 ti 
12 Jitches in thickness not calculated upon. 

j I. By taking tbe average length and breadtb of thefore- 
going diifcreurftratn ofeoa), tbe amount is about 1000 square 
mikSj Gontaining 95 feet of coal in 9 j distinct strata, which 
ft ill produce in tbe common way of worUng 100^000 tons per 
acre, or 64,000^000 tons ftt square mile. 

I a. If the whole extent of this mineral country was an even 
plaiJt, (he border or outbreak of each stratum would appear re- 

4 

gular and tn^; but owing to tbe interposition of hills, valleys, 
the edges of the strata, if nicely measured and planned, 
would seem indented and uneven, yei inmanyin tancea the 
due range is totally thrown out of course, in consequence of 
knots, dikes, or faults. 

i ^ These faults or irregularities are not confined to the 
rrlge.* of the strata, but they take grand ranges, through the 
inirriur ut the imson,generally in a north and south direction, 
and often throw the whole of the strata, for hundreds of acres 
toqct]ier,40, 60.8o. or joo fathoms, up or down, and still 
there is seldom any superficial appearance, that indicates a 
disjunction, for the largest faults frequently lie under even sur¬ 
faces. 

14. As every stratum rises regularly from its base to the sur¬ 
face, and frequently viuUe and bare, in precipices and deep 
tiingies, and ofrell discovered where the earth or soil is shallow 
In trenching, or in forming high roads, and by reason of the 
whole of the country within this boundary being so perforated 
by pit», and so intersected by tlie various operations of art and 
nature, it is not probiblc that any >*ein of coal, icon ore, or 
ether strntum remaius undiscovered in this mineral bason. 

15. Glamorganshire engrosses far tbe greatest portion of 
coni and iron ore, Monmouthshire the ne:it in point of quan¬ 
tity, Cannarthcmhirc the next, Pembrokeshire the neit, and 
Brecknockshire possesses the least. 

16. The strata of coal andiron ore in the last named county, 
which are the Itvwcst in the bason, break out northward, and 
esly take place in tbe three following distinct spots, lit. 
^VemTurebRiver (which it the boundary between Lord Caw* 
ioM aj^dCuAtLEs Moaoaiv £iq.} acroM the river Tawe and 

the 
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t^e Drin Mountain to the great forest of Brecon, afl. A Miiklr jifinersi bason 
of groucd from Blaea Rotnoej to ibt north of Br^ooef# 5 d.“‘ SuuthWilcs* 
Another spoti from Rhyd Ebbw sod Beaufort Iron WQrka> 
through Llwyn y Pwll, near Tavern Maed Sur, to where it 
joins Lord Abergavenny's mineral fxofptrty. 

ij. Note. A principal fault is observable at Cribbath 
where the beds or strata of the limestone stand erect: another^ 
of considerable magnitudejies between YstradvelltCj and 
PenderryD, where all the strata on the north side of the bason 
are moved many hundred yards southward (as at Dinas.) 

i8. Note. The limestone appears to the lur&ce all along the 
boundary lioe in the counties of Monii]|>uth> Glamorgan, Car^- 
marthen> Brecooi and no doubt can be entertained of its due 
range from Newton across Swansey Bay to tbe Mumbles, and 
from Llanmaddoch Hill acrou Cannarthen Bay to Tenby. In 
Pembrokeshire it appears to the sorfsce on tbe sooth side of 
the bason, at Tenby, Ivy Tower, Cockeiard, Bit, Church- 
Williamstoa, X^wrinny, Cord, Canta, and Johnston, and on 
the north ude of the bason, at Templeton, ncton, Haniston 
and Pers6eld \ yet it certainly forms an underground con¬ 
nection from point to point. 


IX. 


On th Water PiU of the Gladere of Chamouny. By a Cdr 

respondent. 


To Mr, NICHOLSON, 


SIR, 


I 


Cvl, I3tk Aprils 1807* 

JUST now was looking over a paper from Count Rumferd, Obsenutiwa 
in your Journal, on a curious phenomenon on the ^ Glaeicis 
** Chamoonj,’* with respect to a pit which he observes was Count Kom* 
fdftned in the ice. The manner in whidi ha accounts fbrit, 
t think, incoDsistentwith his own rules. Tbe manner in which 
I would account for this ^enoraenon, is, that as cold water 
Voi. XVI.— Mat, IK7. G I lying 
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it sooner than warm water, so. for Ae same 
T^iyn tbo water wjiich Uy on Use top nf these pits was, « he 
obscrveSt wtrnied by the wind which passed over them, and 
dsit wUeb was in the bottom of the pit cold, of course it had 
a tendency to melt downwards raUier than at the sides. Now» 
Sir^ tftjoa will have the goodness to publish this in your Jour¬ 
nal, to that Count Rumford may see it, you will oblige mo in 
hopei that I may see what he thinks of my account of this 
phttomenDn. 

lain, 

Sir, &c. &e. 

' A constant Reader. 
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During the last century* it has been believed, that tlie 
annual parallax of the stars, that is th^ diffin^nce of tlieir situ¬ 
ations in the courae of six months, relative io tlio position 
of the earth, does not >*aiy a sin^^le second; whence it results 
that their distance must exawd seven iiullions of millim of 
leagues. 

M. Fiani, at Palermo, and M. Callaudrrlli, aX Rome, have 
recently made observations on several of the stars, from which 
it appears that some of the stan ^ve a difTcnnce of five 
seconds, particularly Lyra, which, next to Sirius, b the most 
brilliant star in our hemisphere, from whence it results that 
is one of the, least distant. If there be five seconds of simple 
parallax, the distance ou^t to be fourteen hundred thousand 
mUliens of leagues, that is to say, five times , less than was 
previously stqiposed. But these obserralions are not yet suffi* 
cisotly numeroui aad compktc, to afford a pcxfocUy cert^ 
cooeluiioiL 
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XI. 

OUfrxadottA on the Soda^ ^agnesw^ and Umt^ amtamtdin 
iiv fyatc/' of the Oi:can; tkcmg that thcj operate advan* 
tagi'ouslif tAerc by iieutrali:Hag Jeide, and among oHerathe 
Sipiic Midf and that Sea^lVattr ^ ^iertd ft far 
uuMng Clotha uitkoui ike Aid rf Soap, By SaHUIL L» 
M 1 TCHII.L, of iVrttf York,* 


ANY attempts have bedn thaJo to render the water df the Obiervattoai 
ucean tit for the purposes of drinking and cookings and lone of 
these have been attended with Mattering prospects of utility, component 
By a cheap and easy process, water lokraUy fresh may be 
distilled from commoh salt water, so as to help materially in and the unfti 
a Case of scarcity or want, on board a ship of good equipment. 

Tbt names of Hales, Lind and Irvine, are remembered to tlieit 
honour, for their exertions in this wort. 


To famish needy men with die means oFeari'i^ and drinkit^^ 
it certainly a noble discoVery. But there ii another operation 
scarcely 1^ necessafy to the preservation of health than eatii^ 
and drinking, and that is washing ns applied to the human 
body, and more particularly to the clothing which it befoulst 
In a communication to professor Duncan, which has been 
published in the Edinburgh Annals of Medicine for \799t 
in the tliird volume of the j}ew t^ort Medical Repository, I 


have endeavoured to state the ihcU in detail concemioi the 
matters secreted from the rtih and wiped off by the cl^es, 
and to shew how some of ihek became unwholewme, or in* 


factious and pestilential, as they ^rew nas^. It was there 
Stated that soaps and alialki would render foul clothing cleaui 
and both prc\*cnt and destroy animal poison if it was engender^ 
ing there. And in a letter I wrote to Timothy Pickmng, late 
Si^tetaiy of State to the American Government, in Nowmbet 


^ Amrican Transactions, vol. v,' 
si^Atr axdtic or nitric. 


The Doctor asei' the term 


irp9> 



VAin er thb sea. 


Obitntkloaf 

Mdfcdirt- 

ffMiMftto 

€IOQpOOifi&t 

Mrtic«aUiA«d 

lAWWiter, 

tppliettioM of 


mi rcconunendcd barilla or soda as a substance by which 
the salt-water of the ocean could be so softened and alu*rcd in 
Its qualities as to become fit for washing the clothes of seamen^ 
A tea-vessel is peculiarly fitted for concentering foul aaid 
comipting things, and for converting them into pestilence and 
poison. This is one cf the most common accidents in sailing 
to die latitudes where there is heat enough tq^somote corrupt 


tion 'and to exalt septic substances into vapour. 

One of the most disgoiting sights during a voyage is the 
personal nastiaess of mimy of the crew. It ii pretended that 
much of this is necessarily connected with the service, that the 
work is dirty, and especially that fresh water cannot be spared 
from the vessel's stores to wash the company's clothing; that 
soap cannot be used with occan-watcr, that saluwatcr alone 
will not get them clean, and th^ therefore they arc under a 
necessity of being uncomfortably nasty on long voyages, 
e^iccially toward the Utter part of them. Mow, nastiness of 
a man's person and garments is necessarily connected with a 
lioilar condition of his bed, bedding, hammock and berth, and 
most commonly of eveiy thing he handles or has ought to do 
with. If a seaman has .strength of constitution to keep about 
and do du^i his feelings are nevertheless very uncomfortable, 
he is thqvby predisposed to disease apd in danger every 
moment of becoming sick; and if this should really happen, 
his chance of recohwryb exceedingly lessened by the filth with 
which every thing that touches him is impregnated, and the 
venom into whichdbat filth Is incessantly changing. 

Ulus, the great difficulties with which a seaman has to 
struggle^ arc 1st, the unfitness of ocean*water to wash witlii 
andS'd) the inutility of so^to aid that fluid in cleansing fiU 
clothes. If tl^ese can be surmounted, h; will have no 


excuse fbr his unclcapncss. If after this he becomes uncom*. 

N f 

fortablc or sickly from that cause, it will be owing to his own 
lasincss or nc^igen^. 

£ew tnli^ts have been discussed wjth moTB solicitude iki^n 
the out, How did the ocean acquire its saltoeut Whether 
that mass ofwatm derived its bimy quality gradually by / 
dimolring strata of ^t, or whether itwasfunushed by its Craa^ 
^rwiffii due quanti^ of that material from the be^nniogi 
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11 $ qtiestioT)s not necessary now to be answered. It is suffi- OUefwftluu 

dent to obscTr-e that it 5s kept sweet tml guarded against offen- 

siveftss and corrnption by the great quantity of etta/ixe conpOMot 

matter it contains. The ocean may indeed be considered as ?*^“®J^***< 

u leawawr, 

contamiDg some portion of every thing which water is capE-^ and the wM 
blc of containing or dissolviTig, and its water is therefore found ^ 

to furnish different n'sults on analysis, when taken upfroxa 
different depths and in diA^rcnt latitudes. 

Yet various as the composition of ocean-water is, it always 
contains soda^ magntiia and hme^ in quantity considerable 
enough to be easily detected. Of these toda is the iuost 
abundant. Magnesia is next in quantity. And Ime, though 
plentiful, is beliewd to exist in smaller proportion thiB 
either. 


The alkaline mtter lo plentifully dispersed through th$ 
water of the ocean, exerts its customary neutralising power 
after the same manner and according to the same 1 qw>s which 
govern its several kinds an the land and in other places. 

The acids comcnotily ]>r(*s«'nt in ocean-wuter are the si/Is 
phvrict the leptfc and the mi/ria(ie. The former of these 
exists eppareatly in smalt quautity, and is only mentioned 


because in some experiments it Ims been said to have heel 
obtained from it in the form of a sulphate of lime, though ac« 
cording to the law of attractioas, wo might expect to find in 
it sulphate of soda. The vast amount of animal matt^ 
existing in tlic sea, would k’ad one h priori to a penussioU 
that in certain cases, particuiHriy along marshes and shores 
were the stagnating water was much heated, putretaetioQ would 
engender septic acid, and tJjis would insomemc^asure mio^ 
with tho water in its vicinily, and not fly away wholly in 
•apour. The quantity of this acid is so considerable is 
some coves and bays where salt works have been cstablidiedl, 
that a quantity of it adheres to the muriate of soda or com* 
mon salt and vitiates its quali^*. And this happens in soma 
situations to so high a d^ree, that Ncumman (Chemical 
Worb by Lewis,p. S92,)'takes notice of it, obsening “ that 
ii»a water often contains a nilrout matter, the aeii spirit dir- 


fitkil from sta aalt prating a mftistrtnint for gp/d, which 
^ marine acid by itself never does, and which nothing but 
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nitrous will cnzhlo it to do. Though however this is fre« 
tbocEse, it is not itways: Ihuvo exanuned msiitie 
zsHvhoie add badnoacliOD upongold.*~As lo thorn- 
fttfdc nciif whether it is as some of the older cbenisu 
poae 4 nodificz^on of the sulphuric and the Axtrous» or as. 
certain of the modems believe, but a compound basis of 
iu^uric and hydrogene, there b evidence eno^ of its ex¬ 
istence m the ocean in very great plenty»*~O q the whole, it 
may be concluded that lea^water o/awyc contains muriatic 
acid./re^enf/y ceptic and ^eHmeauiphwtc. 

* There arc thus three predominating alkaliet and as many 
pcidiin the ocean; and by the intervention of water they 
ate liquedad aad put in a condition to act each upon the 
other* Consequently the soda in the drst place, os the stron¬ 
ger alkali attaches and neutralises the acids in the order of 
chemical affinity, end forms sulphate, septate end muriate 
ofspde. But as the two former are comparatively rurc or 
scarce, the Utter is the pn^dommating compound. \Miea 
there is any acid in the water Uyond the capacity of the soda 
exisbiy there lo neutralise, that part is attracted by the 
ttM earths, and ecorJing to the force of thvir respective 
coatbiaatioai, fey ms sulphates, sepUtes and muriates of limt 
gad magnesia. These salts with earthy bases, in which the 
inuriatic acid is by for more abiindont than the other two 
pcidst constitute the bittern ajid scratch or tlaek of the salt 
piakefi. These salted earths attract water so strongly that 
ft is difficult or Impossible to moke them crystallise; but 
vh^rever they arc they keep up a dampness aad refuse to 

*y. 

When chesnts speak of sea salt thry wish to be BiHieN 
iieod 08 atesBing “ the pure muriate of soda.” Thh nei^ 
tnl •compound however in its pttr* state is a great rarity. 
Peiittpe indeed there h no such thing. Experience shews it 
is always mto^ with greater or less quantities of (he deri- 
nUt4 witi miiat hmt$. And these are so abun* 
dftnt in sQOiie sorts ^salt that they render U unfit for the pre- 
servatien of aainMl pemsions. Beef and even poih, ife not 
furded by sab so adulterated, from becoming OintEd and 
|Htrii^. Xhafc asasaitef this iopwe ^li^sbaiiMbaitfisr 

coring 
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‘curing provisions, it ought to undergo a particular refiwng • 

operation to rid it of its foreign admixtures. For wanfofipertiniftte , 
such a process, some sorts of sea sall,thott^ fair to the *y®» 
do not possess an iwirc and undivided antiseptic power, but so in m 
far as the muriate of soda m the mass U tnoycKl by Aemid- ^ 

die salts of magnesian and calcarious compoiitiMi, those thst floW. 
pareels of common salt so vitiated become unfit for opposing 
completely the process of putrefaction. And so far they 
snake a departure from the antiseptic power of pure muriate 
of soda, the manner of whose action, I endeavoured to in¬ 
vestigate in a Memoir addressed to professor Woodhousc smd 
published in the second volume of the New York hledical 

Aepository. 

By reason of these foreign and adveutitious mailers, it 
happened in Sir John Pringl* experiments, that tlie com- 
mon ult employed by him, iistead of preventing the cor- 
ruption of meat, wlien added in small qu.intity rather promo¬ 
ted its decay. (Paper III. Exp. 24.) Hb trials be ob¬ 
serves were made with the white or boiitd salt kept there (in 
London I suppose he means) for domestic uses. (Appendix 
to Obscp-ations on Diseases of the Army, &c. p. .145. 

Note.). Thiskindofsaltbknotmloahound with tlieeartJii 

salts with which ocean water is charged. 

Dr. Percival’s oxj)erinicnt8 on sea salt have a tendency to 
shew that llie septic quality ascribed by the learned liaronct to 
small quantites of common salt is owing to the mixture of 
bitter sail witli it. A quantity of tlii., he obsen-es, adheres 
to all the common salt used for culinury and dietetic purposes, 
and as far as its influence goes, it counteracts the wholesome 

and preseivaiivepowenofthe clean and unmixed raunatcof 

soda(l Essavs Medical, &c. p. M 4 ,) and that this septic 
quality of the sea salt depended upon the prcsen« of some 
heterogeneous substance was the optmon of Pnngle himself. , 

(ibw.p.347.) ... ' 

Such then being the composition of ocean water, it is easy 
toexplam wherefore it is not fit by itstlf, for washing gar- 

...a thm eta. I. te 

liM itU in its a''d •'‘‘aline salts are well known to both* 

most ejtccHeat and complete detergents. And tt» quite « 

cwy 
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9bmmA\tm Mjr to is^iga & rauon why it will not answer to employ 'iodp 

^ccaa watc*r. The acids united to thclitse and magnesia 
M^QCBt being nn^re strongly attracted by tbc alkali of the soap, quit 
STiei^torr^ Connection with thoac earths, wliicb fall to the bottom^ 
•AitaadMM while the lighter luid deserted oil rises to the top. The ac« 

tivity of the alktdi of the soap thus overcome by the neutra*^ 
tifing acid of the water, can be of little sei^ice, and the disou* 
gaged grease iouaediatcly thcrealtcr becomes a real iiu* 
pedimeot, * 

Tbe basis of all kard soap is soda. The alkaline matter of 


so^ is potasi. This probably happens because the 
fcnscr is prone to rfioretcfy the latter to dcHqneiCe in the air. 
The reason of mingling oil, turpi^ntine and tallow with potash is 
that this salt is .too corrosive to be handled naked or alone. 


By its causticity pof(Mil destroys tbe skin and flnh of the 
wailier, and unless carefully employed, will destroy the goods 
too. But this is not the case with soda; which in conjunc* 
tion with carbonic acid may be dissolved in water without ex* 
ercising any caustic cfluct upon the arms and fingers of tbe 
person who uses it. By virtue of this convenient and excelletit 
quality, the carbonate of soda can not only be used in a lixi* 
vial form to cleanse goods, but may be employed to alkatise or 
soften ocean water and to render it fit ft»r washing with. 

It ha^ been ascertained long ago by Professor Home ip his 
expe'unicnts on bleaching, that neither sea salt nor any other 
of the perfectly neutnl salts composed of an acid and an alkali 
give any kardnat to water; that the common sorts of sea 
salt make water ^ref by means only of the heterogeneous salts 
they retain ftora the bittern; and that o/iofies by precipitating 
the earth of salts with an earthy basis and by neutralisii^ 4faeir 
acids, will iqffea water, 

Ocoan water, ft has be^ shewn, besides tperfect neutral 
sa]^ contains a quantity of salino matter with eartky ba^ 
To these latter, it owes its kardnetSf or quality Co dectmipocwd 
soap. Carbonate of soda d^mposes these terrene salts and 
forma with their acids respectively ferfett nei^al salts, Tbe 
water thereupon becomes s^, or in oth^. words, fit for 
log goods.' 
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